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THE WEEK IN IRON CIRCLES. 





The financial situation is the one now claiming prom- 
inence, and this is being eagerly watched by both 
producers and consumers. A feeling of uncertainty prevails in all 
sections, though it is generally conceded that the worst has been 
passed, and that an easier money market is likely to prevail by first 
of the year ifnot somewhat before. The numerous recent failures in 
financial and commercial circles have fortunately had but little effect 
on legitimate business enterprises, but they have produced much 
feeling of conservatism in all lines. Collections are fairly good con- 
sidering the circumstances. Taking it at large the iron trade is be- 
lieved to -be in a sound and healthy condition. Extreme caution 
prevails in all movements both on part of buyers and sellers. Many 
buyers seem to think that the pig iron market like the stock market 
has no bottom. Those better informed, however, know that before 
the financial troubles began iron was practically selling at cost, and 
that cost in this country cannot be further materially reduced. If 
money troubles temporarily force a lower level of values there will 
be a wide-spread stoppage of furnaces that will quickly prepare the 
way for an upward movement by heavily reducing the output. The 
week under review has been broken by a holiday. There has, how- 
ever, been slight change from the ruling conditions reported a week 
ago. Little business of any kind is going in raw material, though 
heavy consumption still continues. For the time being buying 
seems to have been almost entirely given up, car load orders being 
the main feature, consumers large and small preferring to merely 
cover their immediate wants. At Cincinnati some round orders have 
been placed during the week and in one or two cases special terms 
were made for immediate delivery and spot cash. Shipments con- 
tinue to go forward heavily on old orders. Our Chicago correspond- 
ent states that it is a difficult matter to tell where prices are ranging, 
as so few sales or any account have been made. Standard quotations, 
however, remain unchanged from last week, though some companies 
badly in need of money are here and there to be found, ready to 
make concessions. There has been no material change in the situa- 
tion at Detroit during the past week. Buyers are not anxious to 
place orders except for their immediate wants. However, a larger 
tonnage has been disposed of than for a few weeks previous. South- 
ern irons have been most in demand, and a few 500-ton orders have 
been placed, and the usual run of small orders. The closing of navi- 
gation on the upper lakes will have an effect on present sales of Lake 
Superior charcoal, and until the large stocks sent down are some- 
what diminished, the demand is not likely to be very large. This 
has been anticipated, and will therefore have no effect on the prices, 
which on this grade of metal are being held firm. The demand for 
silveries has only been fair, and in some cases slight concessions have 
been made. Very little business is being done at St. Louis. Iron 
on old contracts is coming forward irregularly on account of the 
scarcity of cars. The expected strike of the Southern coal miners 
does not alarm consumers, although some furnaces are unwilling to 
sell ahead. Prices are nominally unchanged, but concessions are 


General Features. 





made on special lots. The Louisville market is devoid of any features 

of special interest. Trade still continues in light quantities and 

buyers show no anxiety to contract very far ahead ; on the other hand 

it may be said that furnaces are equally as indifferent about engaging 

their product far into the future at present lot range of prices, which 

barely exceed the cost of production. There is absolutely nothing 

new concerning the Buffalo market, dullness being still the rule. 

Consumers who usually anticipate their requirements by purchases 

from three to six months ahead, continue the holding off policy. 

Generally speaking there is no pressure to sell, although a wide 

range of prices are quoted, uniformity being entirely absent. In the 

coke trade cars are more plentiful again. Theshipments of last week 

were up toa good average, but production was materially reduced. 

The season is at an end, and the last advices have, in 

some degree, settled the speculation as to the business 
of the year, which, until the past few days, seems to have been a pro- 

found secret. The result is just about that foreshadowed in these 

columns, or a trifle more than 7,900,000 tons of ore shipped by lake. 

Considering all the disappointments of the ore trade during the sea- 

son now at an end, the output is not unsatisfactory in extent, but the 

average price was hardly up tothe expectations of the trade. There 
are at this writing still a few vessels making ports, but the sudden 

cold snap will make further ‘operations impossible, and this week 

will certainly see the last of the shipments. Locally, the only news 
of any account is the announcement by the Penokee and Gogebic 
Consolidated Mines, of the appointment of Messrs. Oglebay, Norton 

& Co. as sales agents for the Colby, Aurora, Superior, Palms and 
Comet mines, representing a total output of 750,coo tons. There is 

still occasional inquiry from Eastern parties for Bessemer ore, at a 

considerable advance over the original price, and for immediate ship- 
ment; but not a word is heard of any demand for next year’s ore, 

which is in confirmation of the opinions expressed heretofore. There 

are those who say that it will be June before any sales will be made. 

After spending two weeks in assiduous denials of the 

statements, in these columns, of the combined attempt 

on the part of the furnacemen in the Mahoning and Shenango val- 

leys to reduce the output, the daily dispatches from the localities 

directly interested have borne testimony to the truth of our exclu- 

sive and absolutely correct information in the premises. At another 

meeting, held this week, it was resolved fully to carry out the plan 

heretofore discussed, and to blow out the various furnaces still in 

operation as fast as opportunity shall afford. The situation is this, 

that while the consumption of pig iron is larger to-day than it ever 

was, and while the demand for this material has been augmented 

from year to year, the furnaces have so increased their facilities as to 
double, and in some instances, to treble, their output. Under the 
circumstances, there appeared an accumulation of pig metal, notwith- 
standing the increase in consumption. A single furnace, for instance, 

has on hand 5,000 tons of iron, which is a larger quantity than the 
same concern carried since 1860. However, the news of the bona 
fide shut-down of the furnaces is liable to have a marked effect upon 
the present sluggish market. That the result of this action will 
make itself manifest by a better demand, there is little doubt; but 
the opinion is freely advanced that the improvement in prices and 
in the volume of sales will be felt immediately. Fears have been 
expressed hitherto that a general shutting down in this part of the 
country would simply mean the making of a new market for South- 
ern irons, but the events of the past week have served to change 
the aspect of the case, for the strike of the Southern coal miners 
will put the furnaces in that part of the country out of the 
fight against Northern iron. The coke interests have made no 
move, thus far, toward. conciliating the pig iron producers, and 
the fight that is soon to go into effect will be an interesting one 
for many reasons. Bessemer iron is selling in small lots at $16 
cash at the furnace, and a sale of good forge iron is reported— 
500 tons to be delivered in December and 500 in January—at $13.85 
cash, at a Valley furnace. 


Iron Ore. 


Pig Iron. 
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A TINPLATE INDUSTRY FOR AMERICA ASSURED. 

Since it pleases the /n-American Artisan, of Chicago, to sneer at 
all efforts to establish a tinplate industry in the United States, it may 
be in order to quote what a leading English journal says on the sub- 
ject. Discussing the fact that, at a recent meeting of the Llanelly 
Chamber of Commerce, Mr. Ernest Trubshaw, manager of the West- 
ern Tinplate Works, boldly announced that there was no longer any 
doubt that such an industry would be set afoot in this country, 
advising his fellow-manufacturers to seek for new markets at once, 
the /ron and Coal Trades Review, of London, remarks : 

There can be little doubt that this is a sound and sensible view to take of 
the situation, for though it is possible that the McKinley Tariff may be modi- 
fied in most of its features before long, as a result of the overwhelming rout 
of the Republican party at the polls, yet itis none the less certain that the 
American people are too deeply committed to the policy of creating a tin-plate 
industry of their own to permit the hope that foreign makers will be allowed 
to regain the ground that they have lost under the new Tariff law. In our 
opinion the duty now put upon foreign tinplates is never likely to be reduced 
until this particular industry has taken root in America, and that is hardly 
likely to be the case for many years tocome. We hold that the great success 
achieved by the Democratic party at the recent elections is less a condemnation 
of moderate Protection than of ultra-Protection, and this is the rock upon 
which the usually astute leaders of the Republican party appear to have suf- 
fered shipwreck. 

This, surely, does not carry out the Un-American Artisan’s glee- 
ful anticipations of an early return to the policy of paying tribute to 
Great Britain for every pound of tinplate used in the United States, 
but it is, at least, more frank, and too evidently honest to be pooh- 
poohed out of notice. 

Mr. Trubshaw suggests to the Welsh tinplate manufacturers two 
avenues of escape from financial disaster: first, the establishment of 
a tinplate industry in the colonies by the aid of subsidies, and sec- 
ondly, the transplanting of Welsh establishments to the United 
States. As to the latter, our London contemporary is of the opinion 
that ‘“‘the new tariff must prove a great temptation to not a few 
Welsh firms to transplant their works to the United States,” and it 
emphasizes this fact by the remark that “there is no likelihood that 
Republican or Democrat will oppose, either now or at any future 
time, the determination of the American people to establish such an 
industry.’’ All of which goes to show that the London journal ap- 
preciates the situation far more intelligently than the Chicago repre- 
sentative of British interests. 

Characteristically skeptical, however, as to the establishment of 
a tinplate industry in this country, the Ar/isan wrote the Britton 
Rolling Mill Company, of Cleveland, asking whether it was true that 
that company was about to start a tinplate mill in this city, and it 
betrays its surprise by heading the reply “A Real Effort to Make 
American Tinplate.” Here is the letter of the Britton Company : 

We are in receipt of your favor of the 12th inst. inquiring about our con- 
templating the erection of a tinplate worksin this city. In reply will say that 
Mr. J. W. Britton has sold his entire interest in the Britton Iron and Steel 
Company to John D. Rockerfeller, and has purchased a tract of land consisting 
of eleven acres situated on the L. S. & M.S. Railway, and running 1,000 feet 
north to Lake Erie. We have already under cover a building 160x130 feet, in 
which there is a plate milland sheet mill which will be in operation by January 
1, 1891. We intend going right ahead erecting buildings for more sheet mills 
the product of which will be for galvanized sheet and tinplate. How great 
our capacity to produce tinplate will be, we cannot state as yet. But you may 
state, if you so desire, that we are most assuredly going into the manufacture 
of tinplate, and will have some ready for market by July 1, 1891. 

In addition to the above, the Age of Steel confirms the previous 
report that the St. Louis Stamping Company has placed its order for 
machinery for a tinplate mill, and altogether it looks as if the Artisan 
was getting beautifully “left” all around. 





FOR TWO FREE TRADE CONTEMPORARIES. 
Here are two comments in a similar strain from two Free Trade 
contemporaries, that require a little correcting : 


According to Zhe Jron Trade Review,a trust of the pig iron makers is 
being arranged for. The number of trusts now being formed would be sur- 
prising were it not for the fact that there was recently a congressional election. 
Somehow there are never many trusts got up just before an election. The 
loss of time has to be made up, hence the frequency of them at this time.— 
[The Cleveland Press. 

The Iron Trade Review takes note of the fact that the English owners of 
an American iron plant cut down their workmen’s wages just before the elec- 
tion for the deliberate purpose of bringing the new tariff law into disrepute, 
and influencing public opinion in favor of the political faction which opposed 
it. Wethink our contemporary is pursuing an unwise course in this matter. 
Would it like a list of the companies operated by natives and backed by Ameri- 
can capital where similar action has been taken since the passage of the Mc- 
Kinley law ?—{The American Artisan, Chicago. 


The Press is quite as wide of the mark in designating as a trust 








the agreement of Mahoning and Shenango Valley furnacemen to 
shut down on January 1st as is the Artisan in assuming that we 
charged the English owners of an American plant with cutting down 
wages for political effect. The facts are: 

1. The valley arrangement is not a trust. 

2. The Iron Trade Review never charged the English owners as 
alleged, but simply raised the inquiry whether such a thing were 
possible. 

3. The lron Trade Review is not in favor of trusts. 

4. This journal does not uphold either forcing wage reductions 
before, or withholding them until after elections, for purely political 
purposes. 





SECRETARY TRACY ON NICKEL STEEL ARMOR. 

That portion of Secretary Tracy’s annual report relating to the 
efforts of the Navy Department to secure armor for its new cruisers 
is of general interest to iron and steel men. From the Secretary’s 
comments it appears that it became evident to the Department as 
early as July last that, owing to a series of annoying delays, the 
Bethlehem Iron Company would be unable to deliver the first 300 
tons of armor required for the Maine and the Zexas prior to Octo- 
ber 1, 1891. At this rate the armor for ships now under construction, 
but not covered by the Bethlehem contract, amounting to about 14,- 
ooo tons, could not be delivered by this firm alone in less than six 
years from the present time, and the completion of the ships would 
be delayed accordingly. It became, therefore, imperative for the Gov- 
ernment to obtain the co-operation of another manufacturer and secure 
the erection of a second armor plant. Accordingly negotiations were 
successfully completed with Messrs. Carnegie, Phipps & Co., the larg- 
est steel manufacturers in the United States, if not in the world, for 
the manufacture of 6,000 tons of armor, at the same price as is the 
contract for 1887 with the Bethlehem Company, to be of all-steel or 
nickel steel, at the option of the Department. The contract binds 
the firm to begin the delivery of armor in June next, and to deliver 
500 tons per month thereafter. In the meantime the Government 
had undertaken the all-steel and nickel steel tests, at Annapolis, with 
results as already described in these columns. Although the Gov- 
ernment required 20,000 tons of armor for its new fleet, not a pound 
of this armor had yet been manufactured, and the Department was 
therefore in a position to apply the results of the discovery of the 
superiority of nickel steel to the armor of the entire new navy, in- 
cluding four or five new monitors. In view of the important results 
revealed, Congress, at the request of the Department, made, as is 
well known, an appropriation of $1,000,000 for the purchase of nickel 
matte. Thus far only $50,000 of the above sum has been used, in 
the purchase of nickel for further experimental purposes, the policy 
of the department being to proceed continuously until entirely satis- 
fied with the new material. This is the situation at the present time; 
sensational reports to the contrary notwithstanding. 





THE PIG IRON OUTLOOK FOR 189). 

In 1875 the consumption of pig iron in the United States was 
2,000,000 tons. The unsold stocks at the close of that year were 
760,000 tons, or about 34 per cent. of production. The price of No. 
1 in December 1, 1875 was $23.50 per ton. 

We are now near.enough to the close of 1890 to estimate the 
production of the year at about 9,000,000 tons, and good judges esti- 
mate that the unsold stocks, December 31, will amount to about 350,- 
ooo tons. This would be about 4 per cent. of the production, with 
the price approximately at $16.50 per ton. 

What will be the consumption for 1891? From present indica- 
tions it will between 10,000,000 and 11,000,000 tons. We base this 
opinion upon the fact that foundries, car works, locomotive and 
machine works, and in fact nearly all the makers of finished iron, are 
being run to their fullest capacity. The recent financial check, now 
happily over, may prove more far-reaching in its results upon general 
business than is generally supposed, but the fact of an enormous 
consumption nevertheless remains conspicuous and reassuring. 

What of prices? We believe they will advance, and we base this 
belief not only on the great consumptive demand, but upon the nat- 
ural and necessary reaction from the present abnormally low range 
of prices. We look for a good year in 1891. 





GREAT FIGURES FROM THE LAKE SUPERIOR IRON MINES. 
At last, after a significant silence of several weeks, we have the 
aggregate shipments of iron ore by water from Lake Superior iron 
mines up to the middle of last week. The total date of latest report 
was 7,863,445 tons, with the prospect, according to upper lake author- 
ities, of reaching 8,000,000 tons by the end of the shipping sea- 
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son. The rail shipments show a surprising increase this year, reach- 
ing a total of about 400,000 tons; so that the grand total of produc- 
tion for 1890 will probably reach, say, 8,400,000 tons. Last year the 
total production was 7,292,254 tons. 

Just what the stocks of ore mined but undisposed of will amount 
to at the close of the season is not certain, but they are generally be- 
lieved to be less than ordinary, indicating that there has been no 
over-production. 

As to the prestige of largest production the Norrie mine, in the 
Gogebic district, easily leads with a probable 1,000,000 tons, the largest 
annual shipment from any single mine in the world. 

So much for 1890. Now for 1891. 





NEARLY two weeks after Zhe Jron Trade Review’s announcement, 
some of our esteemed iron contemporaries have discovered the exist- 
ence of a mutual understanding on the part of the Mahoning and 
Shenango Valley iron manufacturers, to close down on account of 
of the unprofitable nature of their business. But for the serious 


state of affairs which appears to render a concerted blowing out of 
furnaces in these districts absolutely necessary for self-protection, 


the fact would be rather amusing. 





The Hattie Ensley and the Lady Ensley furnaces, at Sheffield, 
Ala., have been doing some wonderfully good work of late, for which 
the proprietors have great reason to be proud. The product of the 
former shows unusually high analyses, while the record of the latter, 
of 1,139% tons for the week ending October 30, 1890, is highly credit- 
able to the management. 





PooR England! Russia, too, is drawing up a new Tariff which 
will, it is claimed, be so heavily protective as to quite rule out Brit- 
ish competition. 





IF present signs do not fail, the manufacture of tinplate will be 
in progress in Cleveland by next Summer. 





The Hardware Trade, Minneapolis, is a new candidate for pub- 
lic favor. It starts out promisingly. 





WHAT A SHIP CANAL WOULD DO FOR PITTSBURGH IRON MEN. 





In the course of an article descriptive of the commercial interests of the 
Great L, , a correspondent of the Pittsburgh Dispa‘ch makes the following 
argument from the Pittsburghers’ standpoint in favor of the projected ship 
canal from Lake Erie to the Ohio River: 

All these facts concerning the lakes are particularly interesting when 
taken in connection with the project of building a ship canal from Pittsburgh 
to Lake Erie. The immense traffic that passes between Pittsburgh and the 
Lake Erie ports makes a canal entirely feasible as a commercial enterprise, 
It is not a greater undertaking than some of the other great canal projects 
that are under way, while there already exists a great and growing commerce 
ready to support it and be fostered by it. Last year nearly 1,300,000 tons of 
coal were brought out of Pittsburgh for lake export, and hundreds of thous- 
ands of tons more are added from points that would be within easy reach of 
the ship canal. 

The tonnage this year will be larger than last. Cleveland will send over 
1,000,000 tons of coal up the lakes this season. Fairport will add 150,000 or 
more, Ashtabula 500,000 more and Erie several hundred thousand. All told, 
the lake shipments from these four ports will reach at least 1,75¢,000 tons this 
season. 

The cost of transferring this coal from the cars to the lake vessels is 20 
cents a ton, and freight rates are from 75 cents to $1.25 a ton. With a ship 
canal connecting Pittsburgh with the lakes three-fourths of this coal would be 
saved one handling and the cost of carriage by canal to the upper lake ports 
would be at least 50 cents a ton less than at present. So the saving on the 
coal now handled would be little, if any, short of $1,000,000 annually. 

Ore could be brought back in the same vessels, with but one handling in 
most cases, and the total saving on it would be even greater. This year Ash- 
tabula will receive, in round figures, 2,000,000 tons of ore, Cleveland about 
1,800,000, Fairport a round 1,200,000, and Erie probably 400,000 tons. Of this 
vast amount, by far the greater part is used in the region immediately tribu- 
tary to the proposed Lake Erie canal. At a reasonable estimate 3,000,000 tons 
will go to Pittsburgh and points in Western Pennsylvania and Eastern Ohio 
that would be easily reached from such acanal. The saving in freight and in 
unloading from the lake vessels to the docks and again into the cars would 
average scarcely less than 50 cents a ton, or a total saving on ore alone of 
$1,500,000 every year. Assuming that the railroads would restrict the traffic to 
this amount, the gross earnings would be more than Io per cent. of the cost of 
constructing such a ship canal. That alone would make the investment a pay- 
ing one. 

But there is another consideration that will appeal powerfully to the coal 
interests of Pennsylvania. When the pool, or combination, of railroads carry- 
ing coal to Lake Erie ports was formed last Spring, the Hocking Valley and 
other roads carrying Ohio coal exclusively, demanded a differential of 25 cents 





that effect, it is certain some such discrimination exists against the superior 
product of the Pennsylvania mines. This agreement between the railroads 
deprives Pennsylvania coal of much of the natural advantage its high quality 
would otherwise give it in the lake markets and tends to greatly restrict the 
output of Pennsylvania mines. It is in effect a handicap of 25 cents a ton on 
Pennsylvania coal, and was demanded and is maintained because the Ohio 
coals are inferior in quality, and competition on an equal basis would put the 
railroads running into the Ohio coal fields and depending on Ohio coal for 
most of their tonnage, at a decided disadvantage. There is every reason to 
suppose like tactics will be continued in a determined effort to put the poorer 
Ohio coals on an equality with the better Peansylvania product as long as the 
transportation of coal is entirely in the hands of the railroads. 

Once let a ship canal be opened, however, and the Pennsylvania coal will 
come to the front upon its proper basis. Competition between the canal and 
railroads would make such a discrimination as is now maintained impossible. 
The result would be that the superiority of Pennsylvania coal and the lower 
figure at which it could be sold at the “Soo,” Duluth, West Superior and other 
upper lake ports, would greatly widen the market for it and increase the 
amount consumed. Primarily this would benefit the miners and mine owners 
of Western Pennsylvania, but the lower price at which the best coal could be 
laid down at all the upper lake ports would be a direct saving to all the people 
of the great Northwest. 

Another thing to consider is that great as is the lake traffic now, it is cer- 
tain to steadily increase. Everything points with the emphasis of manifest 
destiny to this. Although lake ship building has been carried on to an unpre- 
cedented extent in the past four years, there are still no signs of the lake 
marine being overbuilt or of the ship yards ceasing to turn out great steel ore 
and grain carriers. 

The last 10 years has seen a great growth in the territory tributary to the 
lakes ; the next 10 years will see nearly or quite as much more. The iron ore 
districts in the upper peninsula of Michigan and in Minnesota have by no 
means reached their maximum producing capacity. There are still hundreds 
of acres of good mineral lands undeveloped and likely to remain so for years, 
even if the remarkable growth of the past four years be continued for the next 
decade. This ore will nearly all be reduced at either Chicago or the furnaces 
of Western Pennslvania and Eastern Ohio. The amount which will go toeach 
section will depend in very large part upon the cost of carrying the ore to the 
Ohio and Pennsylvania furnaces and the expense of shipping the finished iron 
or steel to the points where it is to be used. 

The ship canal would lessen both these, and enable Pittsburgh iron and 
steel manufacturers to lay their steel rails, or other product, down on the dock 
at Duluth for from $1 to $2 a ton less than can be done at the present time. 
This is a margin not to be despised, and would mean the continued possession 
of many markets that might otherwise fall to other manufacturers. 

With the stimulus of such an improvement as this proposed ship canal, the 
iron and steel industry of the Central West would continue to go forward at 
even more rapid strides than in the past. The great future, which is un- 
doubtedly before these interests, would develop more rapidly, and the bene- 
fit resulting to the whole couutry would be more immediate and greater. I 
am aware, as must anyone be who has noted the tone of the press of the lake 
cities, and the hostile feeling of many lake and local interests, that the ship 
canal project will meet with sharp opposition, but the opposition ought not to 
be very widespread. The ore and coal interests of all the Lake Erie ports are 
naturally opposed to it. So are the railroads that carry coal and ore to and 
from these ports, but these interests will be much more than overbalanced by 
the favor such a plan will win at the upper lake ports when fully understood. 

It would mean cheaper coal for Detroit, Port Huron, Bay City, Saginaw, 
Sault Ste. Marie, Marquette, Ashland, West Superior, Duluth and many minor 
points, as well as for nearly the whole of the great States of Minnesota, Wis- 
consin and Michigan, and cheaper fuel is a most important matter in those 
climates. Let this be clearly understood, as wellas the advantage to the 
whole country that will come from cheaper iron and steel, and the captious 
opposition of the jealous lake ports, and that part of the lake shipping inter- - 
ests likely to be somewhat injured, would be greatly outweighed. Besides, it 
must be noted that the stimulus which this improvement would give the ore 
and coal trade would, in the end, be a good thing for lake commerce and lake 
shipping, though for a short time it might somewhat derange business. 

The same thing is true of the railroads, which would be most affected by 
this competition with such aship canal. At first they would suffer, but the 
great growth of thetraffic which is already in sight, and which would come 
more quickly under the stimulus of low rates, would, in a comparatively short 
time, equalize things. Already it is evident that if anything like the increase 
in the lake ore and coal business during the past five years be maintained for 

the next five, the railroads running from Pittsburgh and the Mahoning Valley 
to the various lake ports cannot handle the business with their present track- 
age. Either new roads, or more tracks for the old, will have to be built. J 

This, remember, is what is likely to be necessary by the time the ship 
canal would be open for business, if the increase of the last few years is main- 
tained, as it seems likely to be. It is apparent, therefore, that the railroad 
interests would not greatly suffer, nor for a great length of time. The natural 
development of the ore and coal traffic, and of the iron and steel interests of 
Western Pennsylvania and Eastern Ohio will make a large increase in the 
facilities for carrying freight between the lakes and the upper Ohio Valley 
imperatively necessary, long before another decade has passed. That the ship 
canal would provide in the best possible manner, and the result would be not 
merely a local but a national benefit of no small moment. 





THE annual production of coal in the United States now amounts to about 
130,000,000 tons. This is the greatest yearly business of any country with the 
exception of Great Britain. About 36,000,000 tons of this output is anthracite, 





a ton against Pennsylvania coal, and while there was no open agreement to 


while Pennsylvania aloue produces nearly as much bituminous coal, 
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AMERICAN IRON WORKS THROUGH BRITISH EYES. 





We continue our extracts from the interesting observations of the mem- 
bers of the British Iron and Steel Institute in American iron and steel works: 
A gentleman connected with a large iron and engineering works at Leeds, 
thus records his impressions in an English contemporary: 

“We happened to arrive at a time when all the works were busy, every 
one apparently contented, and pleased to show their contentment to their 
Transatlantic cousins. Bigness and speed were the leading characteristics 
that struck us; and if the speed seemed in some cases to degenerate into 
hurry, the idea was perhaps due to the somewhat reckless way in which the 
materials of manufacture were treated. That is to say, while all labor-saving 
appliances were adopted, because labor was costly, iron and fuel were plenti- 
ful, and therefore might be used lavishly. In England we are only beginning 
to realize how great is the waste of heat in our coke ovens, furnaces, and 
steam engines; but in the United States the abundance of fuel in some dis- 
tricts, and the high profits of manufacture in others, allow s greater disregard 
even than here. And in the rail mills there was a greater proportion of waste 
‘crop ends’ than can be afforded here. Everywhere the ambition seemed to 
be to show a great output for a plant of given size. Blast furnaces are made 
to give a greater weekly tonnage than is obtainable in Europe, and Bessemer 
converters were worked more persistently and rapidly than with us. 

“ The question of ‘wear and tear’ does not seem to come into considera- 
tion. The running of machinery and the working of furnaces with a view to 
their durability as well as to their output are not of such importance ina 
country where interest on capital is high. The future must take care of itself, 
profits are so liberal that it is obviously desirable to produce as much as possi- 
ble; a deduction from gross earnings to meet depreciation of plant is not 
necessary where the works are being regularly and rapidly enlarged out of 
revenue, and where ‘stock dividends’ or bonus shares are divided among the 
shareholders, in addition to a cash dividend. 

“The Edgar Thomson Steel Works, at Pittsburgh, produce 1,000 tons of 
rails per day—more than at any other works in the world—and the South Chi- 
¢ago works produce only alittle less. But it is questionable if the quality of 
rails is as high and as regular as in England, and it is certain that the specifi- 
cations of quality and terms of contract put forth by the engineers of the rail- 
way companies allow more latitude to the manufacturer than is permissible 
here. 

“Improyements in lifting apparatus are noticeable. As lately as three 
years ago, even in factories full of other labor-saving machines, the rudest 
methods were used. Now, the best kind of steam or hydraulic cranes are 
adopted, and in the larger works overhead traveling-cranes, propelled by elec- 
tric motors, have been introduced. There is still an absence of such improved 
methods at the railway depots, and the complete system of hydraulic cranes 
and capstans, worked from one central accumulator, which are deemed indis- 
pensable in all large English goods stations and docks, are not yet to be 
found in the United States. But there is likely to be a change in regard to 
railway stations. The Central depot in New York, the Broad street station in 
Philadelphia, and the fine large station just completed in Chicago, have most 
of the conveniences of an English station, and are likely to raise a standard 
for imitation in other cities. And, arising out of this, there will spring up a 
demand for iron buildings and large-span roofs, which will afford a new source 

of employment to the structural engineers and manufacturers, who at present 
have little else to do than build bridges. In bridges also, changes are appar- 


ent. First, in regard to kind, although there is still a preference for tension 


members made of ‘ eye-bars,’ known in England as ‘links,’ their use for small 
spaces is less frequent; and what in England is deemed the more substantial 
method of riveting is becoming adopted. Then, as to expansion in the 
requirements, not only do new railroads require bridges for spanning rivers, 
but bridges for carrying the streets and country roads over the railways are 
becoming indispensable in the neighborhoods of large cities, where level 
crossings have hitherto been almost universal. 

‘* The lofty buildings of eight, ten, and even twelve stories which are being 
erected in the principal cities are of handsome appearance and massive 
masonry, and the interiors are constructed on what are deemed strict fire- 
proof principles. But while, as in England, columns and girders of steel form 
the framework, the floors, instead of being made of concrete as with us, are 
composed of hollow bricks of a peculiar kind, this preference being due mainly 
to the costliness of Portland cement. In England, and especially in London, 
_ where cement is cheap, the preference is the other way, as the hollow bricks 
are not so widely adopted. 

“Steel ships and marine engines are likely to extend greatly those 
branches of manufacture. Although large and fine steamers are used upon 
the lakes and rivers, there has been an almost entire absence of the ocean 
steamers such as are built on the Clyde and elsewhere in Great Britain. But 
the great extension of the United States navy, which has already commenced, 
is not only giving employment in the building of war ships, but is likely to be 
extended to merchant steamers and mail packets also, either by possible relax- 
ation of the customs tariffs or by an alternative grant of bounties. Further, 
the study of English methods in ocean steamers is leading to alternation in 
the designs of river boats and steam tugs. The hitherto universal overhead 
rocking-beam engine and paddle wheels are being superseded by the more 
compact English screw engines, which give facilities for the economy of com- 
pound and triple expansion. 

“There are endless comparisons between the wages of American and 
English working men, Broadly, it may be said that the money wages are at 
least double the English rates. There are, however, exceptions. In the 
_manufacturing cities unskilled labor of the rudest kinds commands §1 25 per 
- day, or, say, 58. In Leeds, similar labor would probably obtain 3s. to 3s. 6d. 
' Fitters and moulders obtain about $3 to $3.50 per day; or, say, 12s. 6d. to 148., 
‘against 5s. 6d. and 6s. in Leeds. Leading men in the iron and steel works 


obtain still higher rates, but such exceptional wages are not unknown here 
also, where {£1 a day is obtainable by men who, in Pittsburgh, earn only from 
$5 to $7. So much for the money wages. Food is more varied and abundant ; 
and if aman is contented with coarse plenty, he can buy it more cheaply than 
in Leeds, and his high wages would tellin his favor. He can buy beef of a 
kind for 6d. a pound, but it is not meat that an English mechanic would care 
to eat. The prime beef costs just as much as here—that is to say, a good sir- 
loin can only be bought for from 20 to 26 cents per pound; or, say, 10d. to 13d. 
Meat and flour and vegetables are cheap at the places of production, but 
owing to the high rents of shops, and the high wages of shopmen and assist- 
ants, and generally to the expenses of distribution, the final cost to the con- 
sumer is enhanced. Rents are more than double what we pay here; indeed, a 
house that could be obtained in Leeds for 4s. 6d. per week would cost ros. to 
12s. per week in Pittsburgh or New York. Clothing is dear. Ready-made 
clothes for the working man can, indeed, be purchased for as little as here, 
but only of American cloth, which is rough and flimsy. As measured by qual- 
ity and durability, the cost is at least double that in England. And where, 
even when measured by their purchasing power, wages are higher, the service 
demanded in return is also greater. The work is more persistent and severe; 
the weekly hours are from 58 to 60,as the Saturday half-holiday is adopted 
only in the minority of cases. The amenities of life are fewer; reading-rooms, 
libraries, hospitals and dispensaries are not so abundant, and life has fewer 
relaxations. Wages are paid only fortnightly or monthly. The classes who 
benefit most are—first, the unskilled from poor countries like Sweden, Italy 
and Germany. The abundance of work for those who will do it, the large 
handful of dollars every pay-day, the greater abundance of meat and other 
food, and the absence of police and military supervision are advantages keenly 
appreciated by the immigrants from these countries. But to the steady 
British workman, the handful of dollars shrivels up somewhat when the spend- 
ing begins, and the rough surroundings are encountered. There is another class 
who benefit. The superior, energetic, young mechanic finds an easier road to 
fortune than at home. He can get out of his class more easily, can become a 
foreman and a master, and accumulate capital with greater readiness than in 
England, where the policy of Trades Unions tends, whatever be its other 
advantages, to keep men at an average level. The wide extent of country, and 
the rapid growth of cities gives greater openings to young men than in Eng- 
land, and men attain to responsible positions at a much earlier age. Of course 
the comparison is not made by the American master quite in the way it strikes 
an outsider. The old legend of the ‘ pauper labor of Europe’ is still held up 
as the bugbear to frighten men from Free Trade, but the fallacy is worn out 
as far asit might affect the emigrant from the British Isles. They are too numer- 
ous,and, in most cases, have arrived too recently to be so beguiled Indeed, 
in the large iron and steel works the majority of the leading hands seem to 
have learnt their trades in Europe, and the Yorkshire, North-country and 
Scotch dialects tell at once the origin of the speakers. But with all the quali- 
fications that restrain the enthusiasm of those who visit the United States for 
the first time, there is much to admire, much to learn and much to imitate. 
The best opinions and the best criticisms come from those who know both 
sides of the Atlantic. The prejudices of untraveled Englishmen, and their 
want of appreciation of the greatest country in the world, are only @paled by 
the ignorance of the patriotic young American who, from his earliest youth, 
has been taught that Great Britain is so small, so effete, and so conservative 
that no good thing can come out of it. Mutual visits are the best of correc- 
tives, and it is to be hoped that such an interchange of courtesies as those of 
recent years may be often repeated in the future.” 





Construction of Steel Steamships. 

Sir Nathaniel Barnaby proposes the construction of steel steamships of a 
much larger size than anything yet built. He speaks of a length of 1,000 ft., 
and a breadth of 300 ft. “I have never thought,” he says, “that size is a dis- 
advantage in merchant ships, supposing they can be worked financially. On 
the contrary, the advantage arising from size in passenger ships seems to me 
to be so great that I do not see where we shall stop. In considering the prob- 
lem, two sets of apparent difficulties confronted me—namely, those connected 
with the building of the ship afloat, and those relating to receiving and dis- 
charging cargo. The ship would be a steel island, incapapable of entering 
any docks. The building difficulties soon disappeared. They had no real 
existence. To meet the other difficulties, I propose to form shallow still- 
water harbors or docks within the ship, entered by gates in the sides, and to 
carry, always afloat there, the loaded barges and tugs; turning the barges 
out and taking in fresh ones already loaded at the ports of discharge and ship- 
ment.”—[Glasgow Engineer. 





THE J. G. Cupples Co., of Boston, will soon issue a very dainty holiday 
book entitled “Aunty’s Elfin Land.” It is a collection of fairy stories; or 
rather, the combined histories of three children who had most strange advent- 
ures in the land of “the little folk.” They are written by Mrs. Maria Hild- 
reth Parker, and are illustrated by Hermann D. Murphy. The book will 
commend itself to those who are in search of holiday gifts for children who 
have outgrown the jingle of nursery rhymes. Mrs. Parker is the widow of 
Col. J. M. G. Parker, for many years a prominent citizen of New Orleans, and 
is the sister-in-law of Gen. B. F. Butler. 





SUBMARINE cables of the world now extend over 120,070 nautical miles 
Government administrations own 12,524 miles, while 107,546 miles are the 
property of private companies. The total cost of these cables has been about 
£40,000,000, The largest owner of submarine cables is the Eastern Telegraph 
Co., Limited, whose system covers the ground from England to India, and 
comprise 21,860 miles of cable. The Eastern Extension, Australasia, and China 





Telegraph Co., Limited, which works the far East, has 12,958 miles more. 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
VERMILION RANGE. 
Ore shipments of the Duluth & Iron Range road for the year have been a 
total of 880,732 gross tons, of which 542,718 tons have come from the Minnesota 
Iron Co., over one-third, 526,002 tons from the Chandler, and 12,012 tons from 


the Pioneer. The record of the Vermilion iron range since its opening has 
been as follows : 


























Gross tons. 
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Total, seven years. vee 3,212,103 





—[Duluth Herald. 

It needs but a careless glance over this property to show the observer that 
the Pioneer mine will take its rank among the very prosperous mines in the 
near future, as rapid strides are now being made in that direction, says the 
Iron Home, The new shaft which has lately been located is now down about 
20 feet, but on account of its size the hard rock which it is being sunk through) 
it being a three-compartment shaft, work is necessarily slow. This shaft is 
located on the foot-wall but a few feet from No. 2 shaft of the Chandler across 
the line, and it is the intention, if necessary, to sink it 400 feet before the drift 
will be commenced. Permanent timbering is being done here, so that when 
the proper depth has been reached the shaft will be completed for work, it 
will take, in all probability, a year to reach the proposed depth. The drums 
and machinery formerly used by this company in their early work on the 
property, will be used temporarily on this shaft until the vein is found and 
opened ; then a first-class mining plant will be substituted and placed at the 
lake, and will be used in the complete workings of the mine. Sinking is the 
only work going on at No. 2 shaft just now. They are down about 240 feet, 
and 50 feet will be added to this before Spring. It is the intention, after the 
proposed depth has been reached, to widen this shaft at the surface so that it 
will also be of three compartments, which at present it is from 50 feet below 
the surface. No. 1 is down 170 feet, but work will be commenced next week 
to lower this 50 feet more. At present they are taking a very high grade of 
ore from this shaft. The work that is being undergone at this, as well as at 
other properties in this neighborhood, assures us of a coming season that will 
mark the beginning of a prosperous era for Ely, and one that it well deserves. 

GOGEBIC RANGE. 

A press dispatch to the Evening Wisconsin says that the Jackson County 
Iron Co. reports a good find of ore at their mine, seven miles east of Black 
River Falls. An analysis of the ore shows it to be of superior quality, and the 
company hopes at no distant period to supply the York Iron Co.’s furnace, 
located in that city, which uses in the neighborhood of 100 tons of ore per day, 
now supplied from the iron mines on the Gogebic range. A Peshtigo dis- 
patch, Monday, says that some excitement has arisen upon the discovery of 
specimens of iron on the Peshtigo River, about 15 miles from that place. The 
specimens are declared by experts to show a large percentage of valuable ore. 
Explorations will be carried on to ascertain what may develop. The location 
is upon a rocky, hilly range, just where iron might be expected to be found, 
and it would be nothing strange ifa deposit of this material might be found 
here as well as upon the iron rangesnorth. The explorations will be watched 
with much interest. The land upon which the specimens were found belongs 
to the Peshtigo Co. An Ashland correspondent contributes the following: 
Large deposits of iron ore, which assays 60 per cent. in iron, were uncovered 
in the Della option, near Upson, this week. Jl the new mines, five or six in 
number, on the west range in Wisconsin, an extension of the Gogebic in 
Michigan, have encouraging prospects, and three will ship next season.— 
[News Record, Nov. 29. ; 

MARQUETTE RANGE. 

A special meeting of the stockholders of the Lake Superior Iron Co. will 
be held at the company’s Boston office on December 3d, for the purpose of 
authorizing an increase in the capital stock of that corporation, to provide for 


‘the purchase of vessels for use in transporting the product of its mines to 


market. The directors recommend that 12,000 new shares be issued at par of 
$25 each, as this will provide the amount needed to bring the company’s lake 
fleetup to carrying capacity that the management deems essential for the 
most economical handling of its product. The Lake Superior was slow to 
engage in the experiment of handling its own ore, but is well satisfied with 
the showing made by the two vessels that it has already in commission, as 
appears from its decision to secure two more of equal capacity.—(Mining 
Journal. 
MENOMINEE RANGE. 

The Tobin find, near the Shafer, improves with each day’s work. Capt. 
Tobin will go right on developing, and if the property is not sold, will organize 
a company and work it himself.—{Diamond Drill. 

The Werner Mining Co. will thoroughly explore their property, with the 
aid of a Sullivan diamond drill. The parties interested are sanguine of strik- 
ing it rich in that neighborhood, and are greatly encouraged by recent devel- 
opments.—[Negaunee Iron Herald. 

These are busy times at the Pewabic mine. Just now they are preparing 
the ground for the erection of a new hoisting engine house, north of the 
machine shop. The new hoisting plant will comprise two 1o-foot drums direct 
hoist from the engine crank, and will carry 1 500 feet of wire rope. The plant 
will be like that in use at the Tamarack copper mine, which is different from 
any in use on this range. It will be somewhat similar to those used at B and C 
shaft, Chapin mine, except that the Pewabic drums will be straight faced, in- 
stead of cones. A duplicate air compressor will be placed alongside the one 





now in use at once, and will probably be running by January 1, next.—[Me- 
nominee Range. 

The Millie has shipped up to this date 33,000 tons, and but for the diffi- 
culty in obtaining cars as fast as needed, would have made an even better 
record. The Millie is looking better to-day than ever before, and if it falls into 
the hands of the Chapin Mining Co. on the first of next January, they will find 
that they have secured a valuable piece of property.—[Menominee Range. 





LATEST PHASES OF THE FUEL QUESTION IN PITTSBURGH. 


SPECIAL CORRESPONDENCE.] 

To say that the question of fuel and the probable continuation of the 
supply of natural gas is an absorbing one in this section would lack a good 
deal of giving an idea of the feeling of the manufacturers here. Not only are 
the owners of the larger factories and mills worrying over this question, but 
the small manufacturing concerns are algo on the anxious seat and with a 
good prospect of remaining there for some time. And not the least annoying 
feature of the question is the utter impossibility of finding out the true situa- 
tion of affairs. I called to-day on one of the leading officials of the Phila- 
delphia company to secure, if possible, the truth in regard to some rumors on 
the street, but had my trouble for my pains, the response being “I decline to 
give any information.” So afraid was this official that he would say some- 
thing that he would not even admit as true, things that were already known 
to their customers by an official notice from their office. 

This much is known. There has been a large part of the puddling fur- 
naces shut off, and the announcement was then made that would enable the 
company to give the balance of their consumers an abundance of gas; that 
the supply since these furnaces were shut off has been but little, if any, better 
than before; that when ‘the cold weather of last week came on there was a 
greater shortage than before; that last notices were sent out toa large number 
of manufactories, both large and small, notifying them that the gas would be 
shut off; that a larger proportion than ever of their domestic consumers have 
suffered from a shortage of gas this week ; that a number of the large office 
buildings of the city have been obliged to abandon the use of gas and use coal! 
that those who still depend on the gas are nearly all troubled more or less 
with a shortage of gas, This seems to be about the situation of the gas ques- 
tion as it appears on the surface, but as to whether this gives an idea of the 
actual facts is questioned by many who are in a position to know what they 
are talking of. 

There are those who claim that while the supply is not as great as it once 
was ; that the shortage is not so great as is made to appear; that the tapping 
by the Philadelphia Co. of the Belle Vernon field with their new line just fin- 
ished, gives them an abundant supply, and that the whole thing is manipu- 
lated for stock jobbing purposes or to freeze out small stock owners. But 
what the facts are it is impossible totell. The officials refuse to talk and I 
am told that every well that this company has is under lock and key, and that 
every employe connected with the wells are under oath not to tell the condi- 
tion of the wells. So far as I have been able to learn those who are depending 
on other companies than the Philadelphia Co., are having very little trouble, 
while all the companies are extending their lines out to new flelds, and new 
and prolific fields are being found nearly every week. 

The natural result of this uncertainty in the supply of natural gas is an 
active inquiry into the various kinds of fuel gas, with the adoption of the best 
process as fast as the manufacturers become satisfied as to its practicability. 
Mr. Archer, patentee of what is known as the Archer process, has been here 
some time, and through the courtesy of his representative I learn that this 
process is already introduced, in this section, into the mills of the Cambria 
Iron Co., the Linden Steel Co.,the Duquesne Tube Works and the Pittsburgh 
Tube Works, Limited, and that they have now on their books orders for fuel 
gas plants from 20 more of the largest concerns in this section. Theonly 
trouble that they are having is the inability to fill orders as fast as they are 
wanted. 

The Aerated Fuel Process is being introduced here by the Hall Steam 
Pump Co., who have already placed the apparatus in the Nail City Lantern Co., 
Wheeling, W. Va., Rodefer Bros., Bellaire, O., and have just completed the fit- 
ting up of a furnace for J. Painter & Sons Co. with one of their appliances. 
The success of these plants, which are, as yet, but little beyond the experi- 
mental age, so far as this section is concerned, is being watched with very 
great interest by other manufacturers, but there seems to be but little doubt 
in the minds of those who are watching the course of events here that some 
form of fuel gas will be generally adopted, as fast as the necessary changes in 
mills and furnaces can be made. So far as I have been able to learn, those 
using the processes mentioned above are well pleased with the results. There 
are several other experiments being made in the same direction by other par- 
ties here, but so far are only experiments, the success of which will be noted 
later, if any do succeed. 

A new water meter is being put on the market by the Fuel Gas & Manu- 
facturing Co., of this place, which is calculated for use where domestic con- 
sumption of water is measured. The simplicity of construction and accuracy 
are its principal claims for favor. This company have just moved into the 
works recently occupied by the Westinghouse Air Brake Co., which enables 
them to donble their working force and capacity. They will add a brass and 
iron foundry for their own work, and for general work. Their line of manu- 
factures will include water meters, mentioned above, water heaters, gas saving 
appliances for heating and cooking stoves, and gas regulators. 

Thos. Carlins’ Sons have just completed one of the finest lime grinding 
plants in the country. It was erected for the Wheeling Lime & Cement Works 
of Wheeling. The capacity of the machine is over two thousand bushels per 
day, and its principal feature is that it is practically dustless, a consideration 
of great importance when the injurious nature of lime dust is considered. 

PITTSBURGH, Dec. 1, 1890. A. L. D, 
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THE AERATED FUEL PROCESS. 





Crude oil is now largely supplanting coal, 
coke and wood asa fuel, and the handsome 
illustration on this page shows the modus 
operandi of the Aerated Fuel Co., Springfield, 
Mass. Furnaces of any kind or size can be 
heated to any degree of heat desired. The 
forging and welding of iron and steel are 
accomplished with great saving of labor and 
fuel, and these metals are greatly refined and 
toughened; and annealing of copper and brass 
is evenly done without tarnishing. For 
annealing in crucibles, case hardening and 
j*»panning, this fuel has no equal. Copper 
and brass are melted in crucibles at one-half 
the cost of coal, and the crucibles are less 
liable to injury, and therefore last longer. 
Glass making and working are successfully 
accomplished with large savingsin fuel. For 
use in raising steam, burning brick, tiles and 
pottery of all kinds, in wire mills for anneal- 
ing and tinning wire and under tinning and 
melting kettles it will be found much more 
economical than coal or coke. Wherever 
used every unit of heat the oil contains is 
utilized and applied. The advantages of 
making so direct a use of the crude oil with- 
out expensive intermediate process of treat- 
ment or manipulation are so obvious as to 
need no discussion of its merits. Wherever 
plants using this process have been put in, 
perfect satisfaction has been given and some 
of the most reliable and wealthy concerns in 
the United States heartily endorse it and 
recommend its use. We describe the illus- 
tration as follows: 

Ia the centre of the engraving will be 
noticed the air compression, G.G. Through 
pipe K, the compessed air presses on the sur- 
face of the oil in tank D, forcing the oil 
through pipe J, to the burners A, A,A. The 
proportions of air are regulated to any degree, 
at will, by burning valves D, E, the air press- 
ure thoroughly atomizes the oil, and the air 
atoms and oil atoms, intimately commingled, 
pass from the burner tip in a highly combust- 
ible and vaporous form which burns like a 
gas flame with perfect combustion. 
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POSSIBILITIES IN ENGINE ECONOMY. 





Speaking of economy in railway management, the Railway Master Me- 
chanic says that very careful and long-conducted investigation into railroad 
accounts have shown to the officials of at least one railway system, that the 
thost important single item wherein saving may be effected is to be foundin 
the coal bill. If the same investigation could be made into the accounts of 
the average stationary steam power plant, the same conclusion would doubt- 
less be reached, and for the same reason, because the item of fuel is the largest 
item in the expense account of the power plant. Economy in manufacturing 
processes in all lines of manufacture is carefully studied and the utilization of 
waste products, the odds and ends of raw material, is looked after sharply, 
but it is not every manufacturer or owner of a power plant that looks after the 
economy of the engine and boiler rooms. In fact, except in scattering indi- 
vidual instances it may be questioned if the possibility of economy in this 
direction is much thought of after the first selection of the plant. If there is 
any thought of economizing in this direction it generally takes the shape of 
cutting down wages paid to engineers and firemen, on the principle that the 
amount of coal and supplies is a fixed thing, no matter who is in charge. It 
is, however, gratifying to note that in some quarters there isa growing 
appreciation of the economy of employing competent men at good wages. It 
will generally be found in such cases that the higher wages paid carry with 
them a holding of the engineer responsible in large measure for the econom- 
ical working of the plant. Engineers are therefore interested in studying the 
possibilities of economy in the plants under their charge, andif they take hold 
of the subject in earnest they will find the study an interesting one. 

In considering this subject, if the engineer will make it a home qnestion 
he will find it to branch into two directions. The first question that naturally 
arises is whether the plant as it is at present, can, by more careful management, 
be run with less fuel, less supplies, less stoppages, and fewer breakdowns and 
repairs. The engineer must be more than ordinarily careful, if he does not 
find where, by closer watching and more careful study of his plant, he can im- 
prove its operation. It may bein the firing, it may be in the adjustment of 
the engine valves, it may be inthe lubricators, or in any one of the minor 
details of the plant. When, and only when, he is sure that he has done all that 
he can do with the plant as it is, should he consider the second branch of the 
question, and ask what can be added, what changes should be made, and what 
should be thrown out and replaced by new. There are doubtless thousands of 
plants in which worn and leaky boilers and wasteful engines could be replaced 
at a steady profit to the owner, but until the engineer has made a study of the 
plant, and can back up his requests by strong arguments, he cannot hope to 
have much attention. 

In considering what is possible in the way of economy in any plant the 
engine must have some standard of comparison. If he is running an ordinary 
tubular boiler he should know that such boilers when properly set and fired have 
evaporated eight, nine or possibly more pounds of water per pound of coal. 
If he finds that he is only evaporating five or six, he has before him the prob- 
lem of how to make the boiler do eight or more. The boiler may be full of 
scale, the setting may not be right for the fuel, the chimney or stack may be 
too small, but so long as he is not doing as well as he knows can be done he 
has a fruitful subject for study and experiment. So if he is runningan engine 
which takes 35 pound of water per inch horse-power per hour, and, other 
engines of same kind have.done the same work with 30 pounds, he should 
know why and better the record if in his power. It is not necessary for him to 
waste time in speculating on what point of perfection the steam plant of the 
future may reach. His individual plant is the one that requires his attention, 
and its possibilities in economy his careful study. There are two extremes to 
be considered: first, the certain amount of power that must be delivered; sec 
ond, the coal pile. All between is intermediate, and every attention to detail 
that will reduce waste and increase efficiency will, with the same power deliv- 
ered, lessen the drain on the coal pile. Leaky boilers, unprotected or leaky 
steam pipes, too tightly packed stuffing boxes, bearings poorly oiled or too 
snugly fitted, poor firing, dirty boilers, all these cost fuel and fuel costs money. 
The possibilities of economy in these directions are a most proper subject of 
study on the part of the engineer who has an ambition to rank high in his 
calling. 





Machinery Engineering as it Was and is Now. 

Probably but few have any correct idea of the difficulties which were met 
with 60 or 70 years ago in making suitable tools and machinery from metal. 
There were no planing, boring, or shaping machines; the turning-lathe and 
the drill-borer were about all the devices which could be called into use by 
the mechanic of that time. Sewing machines, which play such a part in the 
manufacture of shoes, could not possibly be made at that time. All inventors 
had to make by hand the machines they invented, without the aid of other 
machines in the making of the individual parts. They had to invent some 
tools so as to be able to make certain parts of their invented machine. When 
the celebrated English machinist Clement entered a shop as master at London 
in 1814, he found the tools so poor and defective that he had to spend days in 
making such tools as were needed. 

James Watt, the inventor of the steam engine, could not get his first 
machines in working order in consequence of lack of some contrivances. The 
first cylinder which he had cast was not tight and was on one end five milli- 
meters wider than on the other. A good cylinder should not show more dif- 
ference in width than 4 millimeter. 

And then the cost of work at that time was extravagant. Whitworth, one 
of the oldest manufacturers of working machines in England, says that the 
polishing of cast iron costed $3 per square foot 40 years ago, as the work had 
to be done by hand. To-day a metal planing machine does better work for 214 
cents a square foot. The first steel péns had to be made by hand. The man- 
ufacturer Perry paid for the first steel pens $1.25 a-piece. And we often read 





that steel pens used to cost $5. But still these pens were not as good in qual- 
ity as those which are made to-day. After factories had been established, the 
price of a steel pen was still $1, then 50 certs and finally 25 cents, which price 
was kept up for some time. To-day one can get a gross for that price. 





COST OF STEEL MAKING IN SPAIN. 





The manufacture of steel in Spain has given considerable concern to the 
Spanish Government in connection with the production of equipment for the 
army and navy. Don Francisco Gascue has lately published a memoir on the 
subject which contains some interesting data. The two districts considered 
are Asturias and Biscaya, the former the seat of the coal industry, and the lat- 
ter possessing the Bilbao ore deposits. The cost of making Bessemer pig at 
Bilbao is placed as follows : : 

COST OF BESSEMER PIG AT BILBAO. 


SE aes Pe Oe FC ivckenpcidevesinonses vestcendeteuscociauphchoucecbdeqhiccoventepiat 
422 kg. limestone @ 2.75 francs 
970 kg. coke @ 26 francs..............0 
Labor..... ws 
Repairs and general expenses. 








The manufacture of Bessemer pig at Gijon, Mieres and Felguera, and 
Quiros, in Asturias, is placed respectively at 58.34, 5774, 67.13 francs per 
metric ton. Basic pig at Mieres and Felguera would cost 52.74 francs, making 
the cost of basic Bessemer 87 52 francs, and of basic open-hearth 96 61 francs. 

At Bilbao the cost of making acid Bessemer at the works of the Societe 
Altos Hornos, with two 8-ton vessels, single turn, is as follows: 


COST OF ACID BESSEMER STEEL, AT BILBAO. 


Francs, 
C50 ae, SPREE 00 A SERINE «100234scssgstunadievegeamstanns dogiainieareneseaaibereaibiee 
56 kg. spiegel @ 1.70 es = 
180 kg. coal @ 20.50 francs.. 
so ke. coke @? 26 francs... 























Labor... a 
Refractories.. 
) ae 
ee Ce a Se eee 2.00 
General expenses... ovacecccocs coves secccoentceetecs eossensceccouasseccgoenttscescscccces = S00 
SIE sguxtagtkensascc bovkans: ince ancaniaenrsucelevtab igs cossbinessseiuenus taavaniabicasanennaied 77-74 
Dadact 7o Rep. Ccens OB WAG os. niisiesterscsigisciscoctecssneniesées Seecseonsess* S25 
Rr ne CNS NEA CAR. eva geistsc dpeduoceneuarvccsaceongaraupibnambevessuncevesboinan 74.38 
COME BOT BTOCR COR cieistabipsesin scscentdan cata ian liagaedn tik eeeatsinstnesdnins $14.50 
The cost of acid open-hearth is placed as follows: 
COST OF ACID OPEN-HEARTH STEEL AT BILBAO. 
Francs 
537 kg. pig @ 48.25 francs... cstnieuiaes da vesiésnsbaammmmbiaiatastaadenmeeempiaaecsn: an 
536 kg. iron scrap @ 72 ENE sindidincslainutiedlisaditididevaatanstanal 38.50 
= kg. steel scrap @ 60 fFANCS.......00. 53 sacs nacioaspenanelinbhcyabeasoeceevalaiedaaenanen 
12 kg. ferro-manganese @ 339 SpRIEs caicticesn intents Aienmacaceee 396 
95 kg. ore @ 10 france.............0008-. + 0.95 
Labor......... «  6.€0 


Molds.. 











Refractories... ae —, 
Repairs and miscellaneous... Se cradvasasnclentsesuesenantadiniensdiaastenenscs anon 
SE CIRINIII. sncosins sscndapeunscnttiacccuedecessises<ieonsseeenpibecteboossbioosin gaan 
DEEL. « cccenssscuntenvtnceseee canvoccocvaqsnnnnccyenessonsonssacssesbacsenesonsnespevndoncesiocsees "MRIS 
TCR Ey Ge Oe BRINE 6h 00 siensn cnvnckcensasccasenecssiaseneseseusbeveaveeretseeenian aE 
Ie TE SOI a ores cosuccanspnnceenienseudiaiinesess cenieeusersedénsendeatuaaing 94.72 
Rn IE Or IN TIN ccc coc nnaniciusdunsgnechanedie Sovabsnennedesionceiorcesngctacoonee $18.57 


The cost of basic open-hearth is figured at 95 at Bilbao. These costs are 
certainly very low, and explain how at times Spanish Bessemer pig has secured 
a market in this country. 





The Height of Factory Chimneys. 

The following experiments upon large chimneys were made recently in 
Germany: An old chimney 67 feet high, with internal diameter of 19.6 inches 
to 13.8 inches, and with a total passage, from fire to chimney top, of 98 feet, 
was taken down, and a new chimney, with an intended total draught of 95 
feet, and a minimum internal diameter 25.5 inches was planned out. When 
the chimney had gone up 39 feet, it was tried. Already there was a great 
improvement on the old chimney; again, at 46 feet still better, and at 52 feet 
6 inches the draught was excellent, the smoke issued clear, without soot, and 
there was an economy of from 15 to 20percent.in fuel. So the chimney 
was finished offatthat height. Herr Ruth thinks chimneys are usually made 
too narrow, and the mischief is aggravated by increasing their height, so fuel 
escapes unburned. Herr Ramdhor, of Goth, confirms this, and recommends a 
uniform internal diameter as being more rational, and as protecting the brick- 
work from the hot and rapid axial stream. The cross-section of the chimney 
should be one-fourth to one-eighth the grate area, and the height, not less 
than 50 feet, and should not exceed 100 feet to 120 feet. 





Forged Steel Car Wheels. 

The Forged Steel Car Wheel Co., of New Jersey, is developing a process 
for forging steel car wheels from the ingot, under the patents of Mr. J. A. 
Facer, of Germantown, Philadelphia. Experiments have been recently made 
at the works of the Buffalo Steam Forge Co., where four wheels have been 
made. The process is carried out by two hammers with the requisite dies. 
The ingot of open-hearth steel is placed under the first hammer, which con- 
tains dies by which it is first hammered on the circumference and then reduced 
approximately to the thickness of the finished wheel. Then by means of 
other dies the thread and flanges are hammered into shape. At the end of 
this stage the wheel is of uniform thickness throughout and the formation of 
the hub has not begun. The wheel is then put under the second hammer, 
under which the hub is formed and the metal between the hub and the tire 
reamed out to the necessary thickness of plate. It is expected to make the 
wheel as light as 2 chilled cast iron wheel of the same diameter and to sell it 
for much less than any steel wheel has yet been offered at. Negotiations 
are in progress looking to the establishment of works which it is expected 
will soon be erected. 
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THE METROPOLITAN STRAIGHT-LINE SELF-CONTAINED ENGINE. 





In the selection of an engine, as of anything else, the question of cost will 
be one of the most important of the factors which influence the purchaser. 
The subject of the present illustration is an engine which has been designed 
to be manufactured and sold at a price within the reach of every steam user, 
and still to give to the purchaser an engine which will be in no way “cheap” 
in the odious significance of that term, but which will do good work for a 
long term of years. The disposition of the metal has been such as to secure 
strength, symmetry, durability and accessibility. The guide portion of the 
frame is cast in the form of a hollow cylinder, the front-side being removed to 
give access to the crosshead, and the edges of the opening strengthened. A 
strengthening ring is also cast about the end next to the crank, which firmly 
connects the top guide with the bed, avoiding any tendency to spring. The 
form of the bed is, as will be seen, such as to give great rigidity and an ample 
base, so that the engine runs very steadily upon no other foundation. The 
bed is extended beyond the main bearings as well as at the cylinder end, at an 
angle of 45 degrees, and includes the outboard bearing, making the machine 
self-contained, setting entirely upon its own base’and requiring no erection. 
The space between the main and outboard bearings is sufficient to admit the 
eccentric, governor belt pulley and driving wheel, and when desired the shaft 
is prolonged beyond the outboard bearing for an extra pulley. The head or 
back end of the bed is turned and faced true with the guides, and forms the 
front head of the cylinder, which is of the overhanging type, and is scraped 
and bolted substantially to the bed, in such a manner as to secure perfect 
alignment and security against leakage. The piston rings are self adjusting, 
and are furnished with steel springs and set bolts. The piston rod is of steel, 
screwed into the cross head and secured with a jam nut. The cross head sets 
vertically and is provided with wedge-shaped shoes made of gun metal, which 
are easily adjusted on the studs with a nut on each side of the flanges. 

The cross head pin is hollow, with drop oiler attached so as to oil when 
running. The connecting rods are of steel with solid ends, and gun metal 
boxes. The wedge-shaped keys are brought against a plate which covers the 
whole box face, and are adjusted and secured by nut and lock nut upona 
flange at their larger end instead of by driving. The crank shafts are of ham- 
mered iron and the cranks of the disc form, counter-balanced and highly fin- 
ished. The crank pins are of steel and have a centrifugal oiler bolted on the 
end which allows the pin to be oiled while running. The eccentric rod and 
valve stems are of steel and the connection between them is made through a 
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square slide-bar, having a bearing on buth ends. A plain D slide valve is 
used and the ports are ample in capacity: all parts are interchangeable and 
duplicates can be furnished at short notice. Donegan & Swift, 11 Murray 
street, New York, are the selling agents. 





Some Staple Export Lines 

A cursory examination of the advertisements that appear in the pages of 
the Australasian and of the prices current of staple goods published in our 
paper will show that, with comparatively unimportant exceptions, they may 
be broadly classed under two heads, “ hardware,” which includes, of, course 
the thousand-and-one nick-nacks and notions the American manufacturer pro- 
duces in metals, exclusive of the bulky iron, steel and metal goods and machin- 
ery, and woodenware, a heading that must be supposed to cover everything 
et of wood that we export, except timber, rough, sawed and dressed lum- 

er. 

Taking the principle articles enumerated as hardware in the customs 

schedule, we find that our cxports of this class of goods footed up, for the year 











ending June 30, 1889, the respectable value of $10,905,090, made up of the fol- 
lowing items: Agricultural implements, $3,623,749; brass and manufacturers 
of, $321,137; cutlery, 102,252; firearms, $820,933; builders’ hardware, $1,700,390 
nail (cut and wire) and tacks, $448,146; saws and tools, $1,980,878 ; scales and 
balances, $301,496; stoves, ranges and parts, $273,261; lamps and gas fixtures; 






















































—Total, $10,905,090. 

Our best consumers for these productions were our 
immediate neighbors in British North America, the 
West Indies, Mexico, Central and South America; 
Australasia is a liberal purchaser, Japan takes a fair 
quantity of this class of goods, and European coun- 
tries make up the bulk of the balance. It isa line for 
which there never can be a demand, except among the 
most progressive and industrious people, for the vari- 
ous articles composing it are all, in some way, con- 
nected with the improvement of home comforts, the 
perfection of some manufacturing process, etc.—[Aus- 
tralasian. 





To Prevent Slipping of Belts. 

Edwin A. Kimball, instructor in the shops at the 
University of Illinois, says on this subject: “Ido not 
know that washing soda may not be as good as castor 
oil, for I never used the former; but I do know that 
castor oil is effective and safe in the hands of a com- 
petent person. There is no occasion to soak a belt in 
any sort of oil. A little applied to the surface is suf- 
cient. There is nothing that I have ever tried that is 
so effective as castor oil, especially for the wood-work- 
ing machinery belts. The way to apply it is to let it 
run from a bottle in asmall stream on the belt while this is in motion, com- 
mencing at one edge of the belt, moving the stream over a little at every full 
travel of the belt, until the whole width of the belt has received its portion. 
I know of belts that have been treated in this way for years, and they are whole 
yet, and doing their work without a murmur.” 





THE production of basic Bessemer steel by the Aachener Hutten Actien 
Verein, of Rothe Erde, near Aachen, Germany, during 10 years ended 23rd of 
October last, reached the enormous total of 1,000,000 tons. To commemorate 
this event the Aachener Hutten Actien Verien has given £7,500 to its fund for 
providing for aged and incapacitated workmen. 





THE new market building in Cleveland, will be a fine structure of steel, 
400 feet long, inclosed with brick and stone. A central dome ofiron and glass 
will surmount the main part, which will be three stories high. 





Exports of tinplates from Great Britain, during October, reached the 
enormous amount of 36,955 tons. 





etc., $509,002; plated ware, $587,162; tinware, $236,733. . 
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ABANDONING NEW ENTERPRISES. 





Announcements are occasionally cropping out that projected industrial 
establishments have been given up by their promoters on account of the result 
of the late elections. In some cases it is stated that the persons interested 
have gone so far as to cancel contracts for machinery partly built, and to thus 
render themselves liable to damage claims which will mulct them in heavy 
losses. They evidently prefer to“ to endure the ills they have” than to invest 
further large sums of money in enterprises which may now appear more or 
less speculative. The abandonment of new enterprises is, of course, confined 
almost entirely to lines which are directly affected by the tariff. These 
branches of trade are very sensitive to adverse influences affecting tariff legis- 
lation, and this action seems to be exactly what might have been expected. As 
to other industrial enterprises of a character not particularly affected by legis- 
lation, it is certainly too early yet to trace any adverse movement resulting 
from the late elections, and itis not our purpose to discuss this question 
broadly. 

So far as additions to the capacity of existing works manufacturing staple 
lines are concerned, the wet blanket which has been thrown upon them is not 
an unmixed evil. In numerous directions we have been developing alto- 
gether too fast, and the check now imposed upon this growth may be salutary. 
We have unquestionably been rapidly approaching an industrial congestion. 
This is seen already in several lines, in which prices have fallen to an unre- 
munerative point in the midst of a very large demand for such goods. Yet 
new works have been projected with a recklessness of results, which must 
‘in a short time have produced fruit in commercial disasters. Our blast fur- 
mace capacity has had enormous growth in recent years, and will soon be very 
considerably in excess of the requirements of the country, and such outside 
markets as we caneasily reach. The development of new industries to con- 
sume more pig iron would by no means be sufficiently rapid to take care of the 
surplus threatened. 

If the erection of more blast furnaces is checked, the owners of existing 
works can derive some consolation from that fact. Our rolling mills for the 

* manufacture of both steel and iron have recently had important accessions to 
their numbers, and still more rolling mill schemes have been brought forward. 
If no more mills are built for some time the position of the works now in 
existence will be greatly strengthened. Every nail manufacturer has had to 
confrent most embarrassing conditions during the past year, but this has not 
deterred the proposed erection of nail factories to largely increase the glut in 
that line. 

The crowded condition of machine shops and engineering establishments, 
which has been such a marked feature of the past two or three years, has very 
sensibly been due to the great demand for the equipment of newworks. This 
demand could not be continued indefinitely, as over-production of staple pro- 
ducts would in time have called a halt in the establishment of new enterprises, 
entailing perhaps a long period of dullness until the demand again overtook 
the supply. 

There are localities in which the abandonment of new enterprises will be 
keenly felt. Many towns in both the North and South have taken advantage 
of the activity in industrial development to offer inducements to capitalists to 
locate works in their vicinity. Real estate has been boomed on the mere 
announcement that a factory of some kind would be erected in the town. If 
the hopes of real estate speculators and ambitious business men have been 
suddenly blasted, it will be an unpleasant awakening for them from dreams of 
rapidly accumulating wealth. Their loss, however, may mean the gain of 
other sections, whose established industries will not mourn the non-existence 
of works which might have been serious competitors in an already crowded 
market. The result of the elections should not be constructed into a total 
overthrow of existing conditions. Let us hope that it may be more of a benefit 
than a disaster.—[Metal Worker. 





A COLOSSAL COKE FIRM. 





From the history of the coke trade compiled by General Manager Lynch> 
of the H. C. Frick Coke Co., for the souvenir presented to the members of the 
British Iron and Steel Institute on the occasion of their recent visit to the 
Connellsville region, we extract the following sketch of the origin and growth 
of the great cémpany which now controls more than one-half the ovens in the 
region. 

In 1871, the Mt. Pleasant & Broad Ford Railroad was built, opening up the 
northern end of the coke region. Henry Clay Frick was one of its projectors. 
In the same year he formed a partnership with A. O. Tintsman and Joseph 
Rist, under the firm name of Frick & Co., purchased 300 acres of coal near 
Broad Ford and built the original Frick works of 50 ovens. During the fol- 
lowing year the plant was increased to 100 ovens, and the Henry Clay plant of 
100 ovens was built. Oven-building was brisk during these two years, and at 
the close of 1872 there were 3,672 ovens in the region. In 1873 the great panic 
occurred. The iron business commenced to decline, and with it the coke 
business. For six years this unpromising condition continued. In 1876, 
Frick bought out his disheartened partners and continued operations alone 
with nothing but his nerve and an abiding faith in the future of the business 
to back him. In 1877, when the depression was greatest and the prospect 
most gloomy, he leased the Valley works, then the property of Willson, Boyle 
& Playford, and put them in charge of Thomas Lynch. Notwithstanding the 
dull times these works were operated every working day in the whole year 
except Christmas. 

In the Fall of 1877, E. M. Ferguson, who owned the Ferguson works, now 
known as Parrish works, 70 ovens, on the Fayette County Branch, was taken 
into partnership by Frick, the firm name being H.C. Frick & Co. In 1878, 
Walton Ferguson, a brother of E. M. Ferguson, was admitted into the firm. 
During this year the Anchor and Mullen works were leased by the firm, 





This partnership continued until 1882, when the firm owned and controlled 
1,026 ovens and 3,000 acres of coal. In January of that year, Carnegie Bros. & 
Co. were admitted into the firm, and in April following the H. C. Frick Coke 
Co. was chartered, with H.C. Frick as President. The capital was then $2,000,- 
ooo. It has since been increased to $5,000,000. 

During all these years the company has been adding to its holdings until 
it now controls 35,000 acres of coal and 9,154 out of the 15 805 ovens in the 
region. It also owns 35 miles of railroad track, 1,200 railroad cars, 23 locoma- 
tives, 3 water plants with aggregate pumping capacity of 5,000,000 gallons per 
day, 72 pairs of stationary engines and 192 steam boilers. It employs 11,000 
men and owns 816 head of horses and mules.—[Connellsville (Pa.) Courier. 





TESTING ARMOR AT LOW TEMPERATURE. 





The Ordnance Bureau of the Navy Department made a test at Annapolis to 
determine the question whether the resistance of nickel steel armor plate is 
affected by low temperatures. 

The plate which had received five shots previously, was fired at twice— 
once before freezing and once afterward. A 6-inch gun was used, with a pow- 
der charge of 44% pounds and a 10o0o-pound Holtzer shell, giving a muzzle 
velocity of 2,081 feet and striking velocity of 2,055 feet per second. The gun 
was placed 263 feet from the plate. The point of impact of the first shot made 
before the temperature of the plate was reduced was 15 inches from the left 
edge. The projectile penetrated until the point entered the wood backing, 
reaching a distance of 1314 inches from the face of the plate. It rebounded 
and was picked up 40 feet from the plate entire, but 1-10 inch shorter and with 
its diameter slightly enlarged. The plate showed a crack 14 inches long, 
extending downward to the left edge of the plate, and another 13 inches long 
horizontally, both apparently through cracks. There were other surface 
cracks. 

The plate was then put through the freezing process as follows: A box 1 
foot deep was built in front of the plate extending half way over the side 
plates. For the purpose of taking temperature a hole was drilled ro inches 
deep in the top of the plate and 1% inches from the backing. The bottom 
was filled with mercury sufficient to cover the bulb of a thermometer, and a 
pipe well protected with non-conducting materials and long enough to pass 
through the freezing mixture was inserted. The shot remaining in the lower 
left half impact was used as the second point for taking temperature. The 
bore plug was removed, a thick wood plug was passed through the freezing 
mixture, and a hole was drilled in the plug large enough to admit the ther- 
mometer. The freezing mixture was made of ice and salt. The temperature 
continued to fall slowly for three hours, when it reached 28° F. 

The second shot was then fired, all the elements being the same as in the 
preliminary round. The projectile this time broke up badly, about one-half 
remaining embedded in the plate and the other part breaking into numerous 
pieces. A triangular piece of plate 26 inches across the top broke off and was 
thrown 25 feet in front of the plate. A wide, gaping crack connected the 
impact with shot No. 3 of the competitive test, and two small surface cracks 2 
inches long appeared. A surface crack 17 inches long started from No.3 
impact toward the left edge. Numerous old cracks were opened and enlarged 
and other new ones made, the longest being 24 inches. The upper part of the 
right side plate was moved 2 inches to the right. 

It was noticed that with the exception of two cracks the injury of the 
plate was in the neighborhood of previous fractures. The perforation of the 
last round was very similar to the shot before the freezing, and in the opinion 
of the officer conducting the trial did not indicate any extra hardness or 
brittleness of the plate due to its temperature. The only point that indicates 
such a change was in the breaking of the projectile, though it is not certain 
that the projectile was not a poor one. Another shot will probably be fired at 
the plate after it has been cooled to a lower degree than at thelasttrial. Phys- 
ical tests will then be made of specimens subjected to different degrees of 
cold. 





Improved Tinplate Process. 

Among the abstracts of British patent specifications, as published, is men- 
tioned an improved tinplate process, gotten up by I. Bang and A. Ruffin, of 
Baris, France. Itis usual to cover the bath of molten tin used to coat the 
plates by a layer of oil or tallow, for the purpose of preventing the oxidation 
of the tin both in the bath, and on the plates when they are removed and are 
hot. The use of this oil has many serious disadvantages; it is a constant 
danger of fire, and has to be removed from the plate while it is still hot, by an 
expensive scouring operation. If the grease is removed from the plate too 
early in the process, the coating of tin assumes a blue and yellow tint, losing 
its brilliancy. A complete removal of the grease has to be effected generally 
by a final cleansing with turpentine. By the application of the invention to 
the process of tinning the oil is dispensed with. The tinning is conducted in 
a chamber deprived of free oxygen, but filled with a carbonaceous gas, or air, 
deprived of free oxygen by bringing it in contact with incandescent fuel. 
The chamber in which the process is conducted has a glass top, to observe the 
operations, and has enclosed in it the tanks containing the hydrochloric acid 
and molten tin. The dipping is comducted by manual labor, leather sleeves being 
provided in the top of the chamber through which the men thrust their hands, 
and manipulate the plates. An endless chain conducts the plates, after they 
are dipped, to a series of cooling chambers before they are exposed to the 
atmosphere. 





Christmas and New Year's Excursions via Valley Railway. 

On December 24, 25 and 31, 1899, and January 1, 1891, the Valley Railway 
will sell excursion tickets from all stations on their line, at one and one-third 
fare for the roundtrip. Tickets good going on the day of sale, and good 
returning up to and including January 5, 1891. For further information apply 
to agents, or J. B. Caven, Gen. Pass. Agent, Cleveland, O. 
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INDUSTRIAL SUMMARY. 
New Enterprises :-— 
A plow factory is being erected at Tuscumbia, Ala., by T. T. Roland & Son. 
A foundry and machine shop will be established at Austin, Tex., by the 
Lone Star Ice Works Co. 

Gilbert & O’Neil have incorporated the Sheffield (Ala) Iron Works to 
operate their plant at Sheffield. 

The Virginia Steel Car Co. have been organized at Glasgow, Va., to erect 
and operate steel car works, previously reported. 

A company is reported organizing at Mexia, Tex., for the purpose of estab- 
lishing agricultural implement works at that place. 

Acompany is being organized at Covington, Va., by W. A. Rinehart and 
others to establish an iron foundry and machine shops. 

A press dispatch from Reading, Pa., announces that a new company has 
been organized there to manufacture iron of old steel rails. 

An agricultural implement works will probably be established at Mobile, 
Ala., by W. C. Maynard and J. O. Manton, of Northampton, Mass. 

The St. Lawrence Iron Bridge Co., Montreal, Can., has been incorporated 
with a capital stock of $25,000, to manufacture iron bridges, iron beams, etc. 

The Goshen Car & Railway Equipment Co. are a new organization at 
Goshen, Va, who are preparing to build a car works and manufacturing plant. 

The Princess Iron Co., at Iron Gate, Va., has been organized for the pur- 
pose of enlarging an iron furnace, establishing a rolling mill and other indus- 
tries. 

J. C. Moulton, of Laconia, N. H.; J. F. Nickerson, of Boston, Mass.; J. M. 
Lunt, of Boston, Mass., and others have incorporated the Beaumont (Tex.) Car 
Works, recently mentioned as organized. 

The Richmond Standard Spike & Iron Co., of Manchester, Va., has incor- 
porated with Byrd Warwick, President, and J. T. Anderson, Secretary ; and, it 
is stated, increased its capital stock to $240,000. 

The Alabama Pipe Co. have been organized at Bessemer, Ala., to manu- 
facture plumbers’ supplies. The officers are F. H. West, President; A. F. Dex- 
ter, Vice-president, and D. McK. Sinclair, Secretary. 

Messrs. J. G. Allan, of Hamilton, Ont., and R. J. Hay, of Cleveland, O., are 
erecting a factory in the former city for the manufacture of foundry facings. 
They expect to have it in operation in a few weeks. 

Cooke’s Safety Switch & Railway Improvement Co. has been incorporated 
at East St. Louis, to manufacture a safety switch; capital stock, $100,000; 
incorporators, E. J. Crandell, W. G. Parkhurst, C. C. Whitney. 

The Eureka Safe & Lock Co., with a capital stock of $50,000, have been 
incorporated at Covington, Ky., to build and operate a safe and lock plant. 
The incorporators are E. S. Read, W. W. Hill, F. N. Read and others. 

At Pensacola, Fla., the Moomaw Automatic Car Coupler Co. have been 
incorporated, with a capital stock of $50,0co, by H. E. Moomaw and others. A 
foundry will be erected for the purpose of manufacturing the Moomaw patent 
coupler. 

On December 11 an application will be made for a charter for the Pennsy]l- 
vania Foundry & Machine Co., of Pittsburgh, Pa. The incorporators are: 
Theodore Doerflinger, George P. Leshe, William J. Wocds, Florence C. Miller, 
Morton Hunter and John M. Griffin. The foundry will be located in that city. 





Enlargements, Additions, Removals, Etc.:— 

The Alabama Great Southern Railroad Co. is reported as to build repair 
shops, at Attalla, Ala. 

The Batesville Iron Works will probably add an iron foundry to its machine 
shops, at Batesville, Ala. 

The Chattanooga (Tenn.) Car & Foundry Co.is rebuilding its foundry 
which lately was burned. 

The Tacoma (Wash.) Foundry & Machine Co. are erecting alarge bolt shop 
in connection with their works. 

A large hardware factory, 100x50 feet, will be erected by the Spring City 
Hardware Co., at Spring City, Pa. 

A foundry and machine shop have been added to the Eward Rash Iron 
Railing Works, at Florence, Ala. 

D. R. Wing & Co., of Little Rock, Ark., will add to their foundry and 
machine shops a blacksmith shop, 5o0x10o0. 

The Cahill Iron Works, at Chattanooga, Tenn., is reported as enlarging and 
increasing the capacity of its iron foundry. 

Additional machinery is being added to the plant of the Mossy Creek 
Foundry & Machine Co., at Mossy Creek, Tenn. 

The branch of the Cambria Iron Co.’s Works, located at Cumberland, Md., 
is being enlarged, and new machinery will be put in. 

The Enterprise Machine Works, of Knoxville, Tenn., have recently added 
much new machinery, and are preparing to add an iron foundry. 

It is stated that the Aldine Safe Co., of Cincinnati, O., will remove their 
plant to Youngstown, O., ifthe citizens of that place will offer sufficient in- 
ducements. 

The B. D. Hind Agricultural Implement Works, recently burned at Pine 
Bluff, Ark., will be rebuilt at Stuttgart, Ark., and work on the new plant has 
commenced. 

The Taylor Manufacturing Co., Chambersburg, Pa., has closed a contract 
for the removal of its engine works to Bedford City, Va., and a $200,000 stock 
company is to be organized to operate the plant. 

R. E. Sandford, of Columbus, O., is reported as having purchased the iron 
foundry and machine shops of the Laredo Foundry & Machine Co., at Laredo, 
Tex., and will put in $7,000 worth of new machinery and operate the same. 

The new foundry of the Dubuque (Ia.) Brass & Metal Co. will be completed 
in about a month, by the addition of which the capacity of the works will be 
nearly doubled. The machine shop is 100x60 feet, two stories in height, while 





the molding department is 1oox4o feet, one story high. New and improved 
machinery will be put in, and a new system for melting brass will be intro- 
duced, 

The Jefferson Iron Works, of Steubenville, O., will soon commence to 
rebuild their rail factory, recently destroyed by fire, and also the iron build- 
ing covering the rolls, forge, engine, boilers and shaft. The building will be 
practically fire-proof, with iron pillars and girders, and the roofwill be of 
corrugated iron. The structure will be 200 feet long, 80 feet wide and 25 feet. 
in height. 

E. U. Scoville, Manlius, N. Y., is about completing, and will occupy at an 
early date, a new foundry, for the manufacture of medium and light gray iron 
castings, etc. The new building is an addition to the old plant established 50 
years ago, and gives an additional space of 120 feet front by 45 feet deep, with 
a capacity of six to eight tons daily. A Colliau cupola is employed, and the 
works are otherwise newly fitted for the present demands of the business. 

The plant of the Sterling Steel Co., located at Demmler, near Pittsburgh, 
Pa, has resumed operations, after an idleness of two weeks for repairs and 
additions. During the stoppage a new battery of four boilers was put in,a 
new building 35x72 feet, was erected. A steel stand pipe, 65 feet high, was also 
erected, which will give them an ample supply of water. Some of these 
changes were made necessary by the fact that the works have returned to the 
use of coal. 

Fires and Accidents:— 

At the Bellaire Stamping Works, on November 22, the two original build- 
ings of the company were completely destroyed by fire. One hundred thous- 
and dollars’ worth of machinery was wrecked, most of it being rendered use- 
less ; $50,000 was the cost of the two buildings destroyed, and besides this 
great loss there was a large lot of partly worked up stock of every description 
in the buildings. The cause of the fire was an explosion in the japanning and 
chemical departments. hecompany places its loss at $100,000, with insurance 
of something over half that amount. The works will be rebuilt at once. 





General Industrial Notes:— 

The steel plant at the Bellaire (O.) Nail Works has just madeits banner 
output, finishing 2,007 tons of slabs and billets. 

William Tod & Co., founders and machinists, of Youngstown, O., have 
received a large order for machinery for the new rail mill of the Pennsylvania 
Steel Co., at Sparrow’s Point, Md. 

An immense casting was poured recently at the works of the Bethlehem, 
(Pa.) Iron Co. Six cupolas were required to melt the required amount of 
metal. The casting is to be used in the construction of the armor plate mill 
in the ordnance department now in course of erection. 

Hamblin & Russell Manufacturing Co., Worcester, Mass., manufacturers 
of hardware specialties and standard wire goods, automatic machinery and 
special tools, have just put on the market a new specialty in arolled thread, 
flat tip coat and hat hook. It possesses some new features which will be ap- 
preciated by the users. Samples will be sent to the trade on application. 

The Totten & Hogg Iron & Steel Foundry Co., Pittsburgh, Pa., are having 
a large demand from all parts of the United States and foreign countries for 
the Forster rock and ore breaker manufactured ty them. They bave just 
shipped a crusher to Japan, and a car load to the Pacific coast, and have 
received an order from Nova Scotia, and are now negotiating with parties in 
Riga, Russia; Berlin, Prussia; Sydney, New South Wales, and several parties 
in different localities in South America. 

The Hazelton Tripod Boiler Co., 170 Twenty-second St., Chicego, are 
doing a splendid business, with an influx of orders from all portions of the 
country. The rezutation of these boilers is now well established. They 
shipped last week a 50 horse-pcwer boiler, purifier and heater, to Parral, Mex- 
ico; also the second sco horse-power boiler for the Citizen’s Street Railway Co., 
of Indianapolis, Ind. They regard the outlock as very promising, end entic- 
i pate an increased volume of business as the season develops. 

On November 20, 1886, the blast furnace of the Girard Iron Co., at Girard, 
O., commenced their present blast. It has been in continual operation ever 
since with the exception of the banking of the furnace twice, once by reason 
of a coke strike and again by reason ofa strike of the furnacemen. During 
the entire four years the loss of time from all causes amounted to 80 days, 
Up to the 2oth ult. the furnece had turned out 215,cco tons of iron, and is now 
averaging 170 tons per day, and from present appearances will continue in 
blast for some time to come. The furnace is owned by A. M. Byers, of Pitts- 
burgh, while Henry B. Shields, of Girard, is manager.—[Iron Age. 

The use of wire and picket fences made on the ground by hand fence ma- 
chines has been constantly increasing for scme years, and there is a constant 
demand for the pickets throughout a large section of the country. This has, 
in turn, created a demard for asuitatle saw mill] that will manufacture such 
pickets as are used in the fences. The Rattle Creek Machinery Co., of Battle 
Creek, Mich., undertake to supply this demand by furnishing a saw mill every 
way suited to the manufacture of these pickets, as well as to do other work of 
the same general character. The mill is furnished at a price within reach, 
and is very durable as well as easily operated. Itis especially suitable to be 
run by the traction engines in common use for running threshing machines. 
When threshing season is over the owner of an engine, by procuring one of 
these saw mills, can find work for his engine the remainder of the year instead 
of permitting it to rust out. There is money in the business. For further 
particulars and prices address the Battle Creek Machinery Co., Battle Creek, 
Mich. 

An estimate of the extensive business in the manufacture of architectural 
sheet metal work and roofing conducted by W. J. Burton & Co., Detroit, Mich., 
can be gathered from the following: This season’s trede alone in one place, 
Coldwater, Mich., will reach several thousand dollars, which consists of gal- 
vanized iron cornices, roofing sundries and more especially the extensive 
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88 Lake St., Chicago, Ills 


Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most: Economical, Durable and Easily Managed. 


HOT-WATER ™:..=. 


And Radiators. = 


Its Vertical Circulation renders its action Prompt and Rapid. 
proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 
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Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, 4 cent per hour per burner. 





396 Wight St., Detroit, Mich. 





sale of their famous “ Eastlake” metal shingles, which were used in and 
around the above named city. The “ Eastlake” shingles have become a gen- 
eral favorite for roofing and siding wherever they have been introduced and 
are giving universal satisfaction. They are highly recommended to any one 
needing a first-class roofing material. Recent shipments embrace Virginia, 
West Virginia, North Carolina, Ohio, Mississippi, Texas, Missouri, Indiana 
and various points in Michigan. Estimates cheerfully furnished from plans, 
and full information and particulars can be obtained by addressing the above 
named firm. 

The Iron Trade Review, o Nov. 20, contained an item stating that the 
locomotive and machine works of Adams & Price, Nashville, Tenn., had been 
destroyed by fire, and that they would undoubtedly rebuild. Under date of 
Nov. 24, they write us as follows: “The fire occurred on the evening of the 
roth and on the 12th we began preparations to rebuild (the 11th being Sun- 





day). Upto this date we have building : machine shops, foundry, engine and | 
boiler rooms, blower room, cupola-rooms and main office and drawing room 
about ready for roof, and expect to move into our new foundry by the roth of | 
December. Our new blacksmith shep, pattern shop and pattern storeroom | 
will not be built before next Spring as it is too late in the season to start | 
masonry now to stand through our uncertain Winter weather without the | 
probability of being damaged. We will be in the market for a complete out- | 


fit that constitutes a first-class plant, having bought nothing so far except | | 


one car load of machine tools. Will have to buy two engines and boilers for | 
power plants, three cranes—two for foundry and one for machine shop, and 


later on one for loading and unloading cars in yard, one transfer table and | 8 


various other appliances. We will want for pattern shop a band saw, and | 
one universal saw table and pattern lathe, all of modern style and latest im- 
provements. We are now building from experience and will have fire-proof 
buildings, and the best tools, fixtures, and appliances to be had as we go. | 
No second-hand dealer need apply.” 
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That will pack a Steam, Water, Oil, Air or 
Ammonia Rod, also a Smooth, Fluted, Out- 
of-Round or Vibrating Rod, an Engine, 
Pump, Ice Machine, Air Compressor, Steam 
Hammery Rotary Rod, or any rod that has 
to be packed, and keep it tight without 
— or friction, as it works automatic- 
ally. 

We will prove this by yourselt. If you 
will send for enough to pack a rod, we will 
send it on 30 days’ trial, and prove to you = - 
that the ‘“‘ Sensible’? Automatic Packing is . 
the ‘‘ Best’’ made, therefore is ‘‘ Cheapest.”’ AFTER USING. 


SOLE MAKERS: 


Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 
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WATCHMAN’S TIME DETECTOR. 


This Electrical instrument, which is operated b 
either battery or magneto generator as preferr 
is designed to, and does, keep an exact record of 
the doings of the Night Watchman in any estab- 
lishment whereit is in use. It is an active and 
faithful guardian of your premises during the 
night. It is simple, reliable and absolutely infalli- 
ble. Cannot be tampered with without certain 
detection. 

Thousands of testimonials from the first concerns 
in the land. Send for catalogue to 
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Imperial Car and b AINTS Black Asphaltum 
Bridge Paints. : 


Paints. All grades. 
150 State Street, AKRON, O. 
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IRON AND STEEL MARKETS. 
PIC IRON. 


LAND (f. ©. b. cars, net cash): 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2Gray Forge, neutral, $14 30; No. 
1 American Scotch, $16 Bo; No. 2 American 
Scotch, $15 80. 


Cuicaco (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
1700; Southern Coke No. 2 Foundry, $15 52 
1650; Southern Coke No.3 Foundry, $15 50 
16 50; Southern Coke No1, Softeners, $15 75 
16 50; Southern Coke No. 2, Softeners, $14 75 
i} 50; Ohio Silveries No. 1, $18 00@18 75; 
hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, fs 25@19 50 ; Ohio 
Strong Softeners No. 2, $17 50@1875; Lake 
Superior Charcoal Nos. 1 to 6, $19 co@20 00; 
Tennessee Charcoal No. 1, $19 20 00 ; 
Tennessee Charcoal No. 2, $18 00@19 00; 
Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@20 50. 


CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
foundry, $15 25@15 75; Hanging Rock Coke, 
No. 1 foundry, $17 02@18 00; Jackson Co. 
Stone Coal, No.1 foundry, $17 1750; Ten- 
nessee Charcoal, No.1 foundry, $:7 00@18 09; 
Hanging Rock Charcoal, No. 1 foundry, $21 00 
@22 00. MiLi Inons—Standard Southern Coke, 
grey forge, $13 25@13 50; Standard Southern 

ke, mottled, $12 75@13 00 ; Cold Short South- 
ern Coke, grey forge, $1300@1350; Strong 
Ohio Neutral Coke, grey forge, ts 16 00. 
CaR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $21 09@22 00; Tennessee Car 
Wheel, $20 09@70 50; Lake Superior Car Wheel, 
$20 50@21 50. 


BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong 
No.1 woamsey, $17 50@00 00; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $16 50 

co; Ohio Softener No. 1, $17 50@00 00; Ohio 
ftener No. 2, $16 50@ 00 00; Jackson Co. Sil- 
veries, $18 0c@19 co; Lake Superior Charcoal, 
$20 5 »@21 00; Tennessee Charcoal, $19 50@00 00; 
Southern Softener No. 1, $16 50@00 00 ; South- 
ern Softener No. 2, $15 75@0000; Southern 
Strong No. 1 Foundry. $17 00 oo; Southern 
Strong No. 2 Foundry, $16 50 oo; Alabama 
Car eel, $23 00@24 00; Hanging Rock Char- 
coal, $23 00@24 or 


LOUISVILLE (reported by Hall Bros. & Co.) 
Foy | erp a ee } oe No. I, 
15 00@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00@14 25 ; Ea en a 
Valley (Lake ore mixtures), $17 75Q18 7 - 
Southern charcoal, No. 1, $17 00@17 50; uth: 
ern charcoal, No. 2, $16 50@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 1750. ForcE—Neutral coke, 
$13 se pe Cold short, $13 75@14c0; Mot- 
tled, $12 75@13 25. CaR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 00@19 00 ; 
Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields) : Wor Biast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 75@x6 25; Southern 
Coke No. 2, $14 75@15 25; Southern Coke No. 3, 
$14 25@1475; Southern Grey Forge, $13 730 
1425; Southern Charcoal No.1, $17 18 00 ; 


8 $21 75@22 South $ 
e 8u or, $21 7 25; Southern, 
22 50. ere. Sat 7508 Coxz—Kast St. Louie 
$5 65 ; St. Louis, $5 So. 


DeErro!lt (reported William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 


Black Band, $18 25@1875; Southern No. 1, 
$16 00@: 6 50; Southern sie) Forge, $14 25 


1450; Ja m County (Ohio) Silvery. $18 5 
19 00; Old Car Wheel, & eo@co oo. Connells- 


LOUISVILLE egestas by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $147 
1§ 25; Southern Coke No. 2 Foundry $14 25 
1475; Southern Coke No. 3 Foundry $13 7 
14 25; Grey ar $13 25@13 75; Southern 
Coke Silver Grey, 0 00; Southern Char- 
coal -No. 1 Foundry, $17 50@18 50; Southern 
Car Wheel, Standard brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; No. 2 Foundry, 
$16 16 25 ; Grey Forge, $15 00@1 25; White 
and ottled, $14 00@ 14 a5 5 ‘arm t Char. 
coal, $18 c0o@21 co ; Cold last Charcoal $23 00 
@27 oc ; Bessemer, $17 00@17 50. 


MERCHANT IRON AND STEEL. 







































































Fiat Bar. 

1% to4 by % to 1 inch 1 95 

4% to 6 by % to1 inch 2 05 

1% to 6 by 1% to 2 inch 235 

4 & 16 by to % inch 2 05 

1 &1% by % to & inch weet £5 

%, Mand % by % to % inch 2 35 

Round and Square. 

1 to 1% inch eI 95 

2 to 2% inch 2 15 

24 to 3% inch ened 45 

3% to4ginch 295 

4% to 4% inch 3 45 

4% to 5 inch 3 65 

Oval. 

% to 1% inch eanece we2 35 
to y% inc 255 
cama 275 

nw woe§ 15 

Half Oval and Half Round. 

1% to 3 inch 3 05 

K% tok inch 2 65 

44 to inch 3 25 

3 45 

bad ar 495 

Heavy Band. 
1% to6 by { and 5-16 inch 215 
I tor1% by % and 5-16 inch 2 25 


BM to MH Dy M and §-16 INMCh.....ccccorescrreereesd 
% to % by Mf and 5-16 inch 295 








Hoops. 





to 4, Nos. 13 to 15. 
16 to 18 











I 
I 
1% to 2, No. I9 
I 
I 





to 2, No. 22 





I 
15-16, I ‘and 1 , Nos. 13 to 15 





15-16, 1 and 1%, Nos. 16 to 18....... 


15-16, 1 and 1%, No. a1 





15-16, 1 and af Nos. 19 and 20. 


15-16, 1 and 1%, No. 22 























13-16, Nos. 16 to 18 





13-16, Nos. 19 and 20. 





» NOB. 13 tO 15....scceree soeee 3 

, Nos. 16 to 18 at 

, Nos. 19 and 20. 3 
oO. aI 3 

,» No. 22. 3 
13-16, Nos. 13 to I5....... occcccosescocnsesnecosess covcccsoe§ 
wes, 

aa 

3 


13-16, No. 21 
13-16, No. 22 


: 
~ 


PAEBREBAG 





NOB. 13 tO 15......cerecescseresecceeees 


Nos. 16 to 1 








’ 
: Nos. 19 and 20 
9 NO. Blcccccccccccescoceee 





° 
8 





11-16, Nos. 13 to 15 





TI-16, NOS. 16 tO 18....ccccccccossseseesceseeeecesersener ee 


11-16, Nos. 19 and 20 





























Light Band. 








1% to6 to 3-16 in 
18 to by os. : and 12 
oA 





and 9-16 by 
to 3-16 in 


1 to 3 
I to 198 Dy NOS. 11 AN 12........0-ceeeeseeeeeereeeeees 
Nd 13-16 Dy Y% tO 3-16 in.....ccccccceseseeees concll- ae 
and: 3-16 by NOS. 11 ANG 12....ccccccssessseceeees 295 
and 11-16 by % to 3-16 in....... wepevvianes 
and 11-16 by Nos. 11 and 12 . 
and 9-16 by 4 GW B06 10. cc ccecseccosscsece 
OB. IZ ANA 12..cccccccccccesccccee 





by Nos. 11 and 12 





Wagon Sox Iron. 
inch, beveled by Nos. 
inch, “ce edge, v «“ 


inch, 
% inch, “ “ “ 


No. ro to 14 























RERBIPS 


Qanwwa wb 














CHNo.1 bed - 
CH Flange, “ ” 
Extra Flange, e 
Solid Fire - 


BERBEE 





Steel Boiler Plates—1-4 in. and Heavier. 








Flange 








Marine Flange...... 
re Box 





Above includes plates 90 inches wide. 
3 RES 4 


96 to 100 in. wide..... 


Too to 104 in. wide............ peemnrabiare i 


104 to 116 in. wide. 









American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. bs 


1to2in. inclusive 





g16towW¥in “ 











09 
7-16 to % and 2% to 3 in.............. ansasedanaaannn 
¥% togin 
ee en eae 
to 6in 


CLEVELAND ROLLING 


_ MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Stee! Oil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 


MILL CO., 





CoRRESPONDENCE 


CAPACITY RANGES 
26 INCHEes Wioe tc |-4x40*/20 





THE CAMBRIDGE [RON & STEBL Co. 


MANUFACTURERS OF 


ADE MARK 


. ets ee = 
vekSoucres OF Fices? WORKS GA MBRIDGE, OHIO- 








Cleveland ron Min‘ng Co., 


Mercantile Bank Building, 
CLEVELAND, O. 
Organized 18so. 


Total Production to Date, 4,200,000 
Gross Tons. 


Dealers in Lake Superior iron ore 
from their own mines at Ishpeming, 
Mich. 

Specially adapted for making strong, 
tough iron, and for carrying large pro- 
portions of mill cinder and cold short 
ores. 











DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


trom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND. OHTO. 








J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


rrom Ore, 


Perry-Payne B’ld’c. ereveiand, O. 





to and to7in 
x, 0 9-32 and 6% to7 








Flats. 


2 to 9-16 wide by 2 to % thick 
Bessemer and O. H. Steel. 








Cal 
Cutter Shoes, tapered and burr. 
English Tool Steel. 





EIGN 7” TRRIIE "",. .cancoccnscnnonennsessensscsepinenninand I 
bad PRIN" cccosunaneononees FESS aeusabaaell 


Burden Boiler Rivets. 


#: %, 11-16 and 3 inches diameter.... 
ridge %, %, 11-16 and ¥ inch diam.... 


SCRAP IRON AND OLD METAL. 


No. 1 R. R. wrought scrap. 
No. 1 wrought scrap........ 


Iron axles. 









gs 
Uncut wrought iron boilers 


Steel boiler plates...... 




















Hoop and band iron........ 
Sheet iron 








Wrought drillings... 
Mallesble iron td 








Reported by Messrs. BLack & PoLLock, Cin- 
cin 


nati, O.: 


Railroad Wrought. .......cccecceerecree soeereersree 
No. 1 Country Wrought. .........cccceceeeeeeeeees 
Stove PlAte.....cccccoccccscrrccccccccccesscvccrseseveoeser 
Machine Castings............ccsse+es senecconspense 
Hoop and ShHEEt......crccecrrereeeecereeersessnenees 








Wrought Turnings. 





THE CONDIT-FULLER (0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE - -.- 





- © #iG TRO 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Clevelana, 7 Ohio. 


PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 
Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Bullding, 
OLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Jas. Patrmason, Gales Agent. 











BoILER RIVETS. 
NORWAY IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 


STEEL AND IRON ANGLES. 


H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 


RAILROAD AND BoaT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND CoUPLINGS. 
BEAMS AND CHANNELS. 

STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 

PORTABLE FORGES. 

RAILROAD AND MACBHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 


CLEVELAND. O. 





M. ALLEN, President. 
WM. B. FRANKLIN, Vic@ President. 
F.B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 

R. D. BRIGGS, Special Agt., 208 Superior St, 


J. E. WOLCOTT, Special Agt., Akron, O. 




















"s Patent Inside Sliding Window Blind 


is the most 
pooner Blind 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
It, style, con- 
venience and 


furnis’d with 
an automatic 
Burglar-Proot 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 


blind tha 
gives entire 
satisfaction. 

Thousands 
are In use. 


Agen everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, *°.53 osteo 








GREAT BARGAIN in second-hand Plan- 
g Mill Machinery, Engine, Boilers 
Shafting, etc. A complete outfit at one-half 
its value. L. S, Coaeeee Agent, 87 Prospect 














PERS ee one 





Smet 





on. sepa Seale tac ae. cand ee 








Tam Iron Trappe Review. 

















14 
MACHINERY SUPPLY MARKET. 
Anvils. 

AMETICAD. ......cccsceeceresscceseosees 8 Bo@ri0 
Wrights. erssovana ¥en 
Bellows, 

» ) 1 i di 
Blacksmiths Bullock's... dis so&re 
MoOwlde#r8’..... cesecssecccecee soncesees coves 8 To 
Hand dis 10@50 

Belting. 
Boston Belting Co’s antest... .. dis 70 
ssaceuimecemenpnieents 8 6o&5 
ss = 2 best. eqsuncsbouséebesnbodened dis 55 
Hoyt’s Short Lap dis 45 





Cleveland Rubber Co. extra standard.dis 60&10 
Shultz Raw Hide Leather Belting, ane, 
seaanatienel 8 40 







































Shultz Raw Hide Leather Belting pacar 
and Light Double......... dis 40 
Standard, oak tanned............-000 # eo 
Alexander Brothers’ pure oak tanned. .. 45 
Blowers and Exhausters. 
B. F. Sturtevant’S.........00. seecccseresereesers dis 20 
Boston Blower Co., dis 35 
Bu f¥Alo. .......--00ee-eeesssreereerencessescerers veces ses dis 35 
Borax. 
8 Bok @10% 
Chaik. 
WHILE. ......cccccceerresesseeeecenscsseesenones cevees 
White Crayon............00 ® gross 12@12% dis 10 
RO4......cccccccccccvsescccess covccecnescoccoess socscocseees dis 
TAGE... ccmosenonsesetevecnsiesiamennicecentounsbesnone enees Ais 
Chucks. 
Cushman’ 8 4 Jaw Ind dent dis 45 
Combination........--s-.ssseseere eis 40 
«  Sfaw Brees Work dis 3 
a 2 Jaw Brass Workers............. 8 30 
- palit nialated dis 
Wescott’s Scroll Combination... dis 33 
Independent. ..........ccersserereeees dis 40 
a: Little Giant Drill.........0.-.scs+ dis 30 
Horton’s Universal dis 40 
Independent...............sssreeeeneeed dis 45 


Whiton’s Independent........... 




























































































National Combination nonce dis 40 
Sweetiand eosovonnse: dis 40 
sine Drill sade dis 20 
sdhibennensnecstnicinieniseinencsasterentia’ dis 1 
nl 8 Combination Lathe.. dis 33 
Independent some. dis 40 
” Universal Lathe...............0...dis 40 
aad RRS a dis 15 
a and Reamers. 
Cleveland...........cccssesssses eneees dis 10@15 
Pratt = “whitney dis 10@15 
Standard dis 10@15 
Brown & Sharpe, Milling Cutters........... dis 15 
Gear Cutters...........-000 dis 15 
Crowbars. 
Cast Steel........ ¥ 
Iron, steel points OBDs 
Drill and Drill Sockets. 
Twist drills. dis so&10 
Morse Taper and Straight 8 shank to. sil 
8 10 
sees Ta and Straight shank Larger 
than 136" ......ccccccsessserescserecsscnnrenseneses senses dis 25 
Drill Sockets dis 25 
Standard Twist Drills eescecnssscecescoed dis 55@55&5 
Cleveland “ =“  ceseve ease cocoeosed dis 55@55&5 
Emery. 
= =e to No. 54 to Flour, C. F. 
gr. 150. ag F. FF. 
Kegs, WS leseeeeeseces 2c 
kegs $ D........... ins : e aye 
ae pesceseese F c gc 
i Kegs Wo c 5c 
10 cans,lessthan * 
10 ro c ie c¢ 7%Cc 
Emery Cloth and Paper. 

Barder, Adamson & CO.......0cereeeeeseeees dis 45@50 
H. H. Barton dis 50@5c&5 
Emery Wheels. 

Detroit... dis 55 
Norton’s 
Grant. .....ccccccccccsrecccccseseccrsecoccores di: 
Sterlin 
Celluloid 
Northampton ae $55 
Cryatal cas s 70 
Vitrified. 8 60 
Vulcanite.. dis 10o&10 
Files. 

NICHOISON.......ccceeseeeeeeeeese ees 

ad X.. Prone. 
Kearney & Foot... 
Black Diamond.... 

it scees 
DAsSStON’S......c.ccccccccssccccccceccccseecescescscoes 
Western 
Stub’s............ 
Grobet’s...... .....- 
Reynolds Bros.’ Hand 
ndustry File Works, oi cut 
Hammers, 
yp Wreesees dis 40 

Kine new lict, Jan. 15, 1887... ais §0 
Heavy hammers and sledges under 5 Ds. 1 


over 5 Is 14c, new list. 





Jack Screws, 
Tllinois Bolt Co. list 
Nuts and Washers. 


Size of “ne ome cm i He Pa ui 


In lots’ ‘jess “then ane e. 
boxes add rc to list. 


— (wire.) 














ea and Tin 


Mall eieebie (ia mer’e) Ni $3.60; N es 
eable (Hammer's), No. 1, 0, 
MO. 3, $4.40 8 d dis reapuemnas 








Packing, Steam. 


Boston Bel Co dis 60 
American ng Hemp.. eeeneeeseens 9 Pee 4 
Russia Packing 

Italian 





eoresee eevecresccccee | 




















Square Fiax “ 3 Bee 
Sheet Rubbek..............ccccccccccsscsssersssess B br 
Excelsior Rubbe..........ccccsscsccssccrssesesseres & Ig 
Picks. 
Railroads, 5 to 6 Ds. $12 dis 60 
“ tO 7 DB ....cccccesceseecrercesseeres$ IS Gis 60 
Pulleys. 
~—_ - bye Walker List......coccccecsreseeres dis 45 
—_ dis 55 
Spit "Wood lleys dis 50@55 
Rivets. 


Iron, Thousand, list N 


Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 



















































Rope. 
Manilla, % inch and over.. 
Sisal, % inch and over ....... 
Sand Paper. 
B. A. 8 CO......cccccccerersecsscesees senses voneoooes di 50 
Hi. H. BartOn’s......c0c.ccecsccececees scores soeees dis4o 
New England Flint........... ereeesonesee oovee is 
Barton’s Garnet...... is 20 
Saws. 
Disston’s Circular dis 45 
“ MIE = nian tekdaben eabinbenaiad dis 20 
e 11 Net 
Hack Saw Stubs dis 20 
yi “ JI eccvccocceccee dis 20 
“ “ Star. dis 20 
Saw Swa Disston’s dis 20 
Atkins’ Cicular Saws is 50 
- Mill, Mulay and Drag Saws.dis 40&10 
id WOOd SAWS..cccssce sesecenes voveeeresld® 408LTO 
” Silver Steel Diam 
t SawsS..........0.-+ dis 7oc per ft 
bes Dexter Cross-cuts............ soc“ 
= Diamond “ — arccceseeees dis 30c ‘“‘ 
” Tuttle Tooth Goven-ente. ae ase“ 
nid One-man dis 32c “ 
me ug | Handles osduibeccidaencceccatssbensd dis - Lea? gal 
| Saw Tools Gaacocananesepasean aba .$6 per dos 
Perfection = —cesesseeeereveee -$ 


Detroit Saw Works, Circular 
“ oe «“e Band... 
bid - “«  Mulay.... 

Screws. 

Wood Screws—List Jan 27, 1889. 

Fiat head iron 

Round head iron 

Flat head brass. 

Round head brass 




















Machine, fiat head, 1FO2......cccc.cccccccceesseees di 
Machine, round head, iron 
Bench and hand— 
Lag OF COBCH..........00-eseeseesereeoooenes 
Coach, patent gimlet point.......... 
Shovels and Senate 


Samed list November 1, 1885 














AN eal 
a & Binns, railroad... caheemnengl 

Taps. 
Cards, Hand and Nut to 2 in... 
Carpenters’ vd ved 





Morse 

Pratt & Whitney “ 

Machine Screw Tap... .ccrrmcersesecscesssessesees dis 55 

Pipe Ta .-dis 70 

Stay Bolt TADS .0ccccese dis 25 
OVE BOlt TAps...........ccesecrereeceeerersrserreseees dis 50 
Ley Taps.........00. seer dis 40 

a. B. 


No. 12, Flax Twine, ¥ and %D majo... = ae 
No. 18 | 

















No. ae “ “ 
2-Ply Hemp, & % Balls iortog Twine fae 
3Ply “ . = Sits 200 eovcccoes coecceosecece 12Kc 
—_ BD Balls.......ccccccccccccccees 2 11{¢ 
tion Wrapp Z, 5 Balls to D.........ss000 15@1 








FOR RENT, WITH POWER. 





SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 
now occupied by the Dangler Stove & Manufacturing Co. We shall take the 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 
roo feet, and an aggregate floor space of 24,000 square feet. Of this space we 
will rent to the right parties about 5,000 square feet, with power. The building 
is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 


purposes. 


It is lighted on three sides, is equipped with large freight elevator, 


is heated with steam, and has gas and water on all five floors. Terms reason- 


able. Apply to 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Cre, Or. Cz.ar1n AND Woop STRERTS., 


























Vises. 
Solid Box dis 60 
Parker’s. 
Prentiss. dis 20 
oe er hy dis 30 
Barrett’s s 30 
Miller’s Falls. dis 40 
Merrill’s. dis 10@15 
Howard dis 30 
Wire. 


New List, Jam. i. 1884 


and copper 
Bright and annealed, a  ©@i8 dis at 


dis 
Coppered N eae 8, Nos " adie oR § 
os. o to 18, mar s 709708 
Galvanized Nos.oto18 “ © ncosseced ese 




















Tinned market Nos. 0 to 18........00008 sever dis 67% 
GRE CUE scscnccsesccepcmsontecoccvcseccccoscesecscovessosed dis 50 
Tinned Broom Wire............0000 dis 7&S@7o& 10 
Annealed Fence, Nos. 8 and 9.......004 seseesss is 75 
Annealed Gra rape, NOB. 10 tO 14......ecceereeeeees dis 75 
Stub’s Steel Wire regular........... -$6.00@D dis 3 
Wrenches. 
Coe’s uine, dis 50 
Girard Standard..............0seeseeee eeeceeee ais 7o& 10 
cultural is 75&10 
echanics dis aan & 3 
Bemis & Call’s Combination .......0.0+++s0s0 dis 35 
Donohue’s Engineers dis p~ 4-3 
Loses n S ion ons Drop For - red Big _ ~ 60 
ngs cer’s p Forged...... o-e-Gi8 10 
William eveccooced dis to 
Alligator ss we gaeesevel dis 40 











Cen nit 
—— 
=—— 


a@Send for Catalogue D. 





Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF | 


Mining Machinery, 


improved Band Friction 
Holsting Machinery, Geared 


"i ao: Direct Acting, for round or 
jat rope. 
\ \ a Wire Rope Haulage 
Machinery, 


ss 


Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets, Etc. 


134 N. Main St., AKRON, OHIO. 

















. 


Costs only 82,00 per 100 square feet. 


af GUM Etevolainic 
THE GUM ELASTIC ROOFING 


S ABSOLUTELY NON-COMBUSTIBLE. If psintedit 1s Guaranteed to last 10 years, 
Strongly endorsed by New York Board of Un- 
derwriters. Just the article for the South. Send stamp for circulars, samples and particulars. 


GUM ELASTIC ROOFING CO., 41 West Broadway, New York City. 











THE THOS.D.WEST FOUNDRY, cg. 


CLEVELAND.O. 


IRON.CASTINGS.. 


DAILY MELTING CAPACITY 75 TONS-SPECIAL 
a On i On Oe 0 ee oO we OO On) BO. nOn- aon Ammelle. Ba, lemon ems 
SMOOTH CLE AN-CASTINGS. 
DUPLICATE WORKA SPECIALTY 


AX Vr 





Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 








Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey Mfg Co., 


183 East Ist Ave,, 





CLEVELAND, O. 


COLUMBUS, QO. 


__F: A. SACKMANN, 


= a St, nena oa 










Sirnane STINES 


BURNING BRANDS 


Steel Name Stamps (1-16, 3-32 
or % inch letters, 15c. per letter: 


Na MACHINE WORKS, 


ORT WaYNE * 








INDIANA 


of 


baad 


18) void Wasi 
~ Lessee MACHINER 


R DESCRIPTIVE CIRCULARS 








PATENTS 


. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall 
Room 48. 


THOMAS P. SIMPSON, Wash- 
ington, D.C. Noatty’ s fee until 
Patent obtained. Write for 








Inventer’s Guide, 


































































BOQ wm we weAra 


yOuw 


Cham 
Slop 


‘ Comme 
ars, ale; 











y Hall 


IN, Wash- 
a. until 
rite for 














(em Iron Trape Review. 
















OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §, 
W. S. COLLINS, Tempce Court, 7 Beekman St., Rooms 814-816, NEW YorK. 
Represented by { wi. PICKETT, SON & CO., 170 Lake 8T. CHioaao, It. 

HALL STEAM PUMP CO., Pittssurcu, Pa. 


Also for Michigan and Indiana. ia, 
erSEND FOR CATALOCUES. 






CHILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Anaetes, Cat. 











HARDWARE MARKET. 








Augers and Bits. 
Common Auge#rs ANd DViItB.......0ccccreeeree ooeee dS 
Snell’s dis 608s 
Cook’s Douglass Mfg. Co dis 55 
Rucosil Jenaings’ augers and bits............ dis 25 
a mg ve Bits, Clark’s small, $18 


TBC, GAG..ccocrescereer ces vcecccoconssovceess di 
Hollow Augers, Ives’ seOagss 
"i on Augers, Bonney’s Adjust. # 


dis 40810 
Hollow, 4 Augers, Stearns’ Adjust. @ 




















loz., $4! dis 208&10 
Gimlet bits, common.......... gross oo 
Standard Bit otek Stock Drills... wht 
Ship AUPe#r......ccccceceeceveceee is 13&10@1s&10&5 

Axes. 
Makers’ and Special Brands— 
First quality doz $8 oo 
REE IEEE I doz $7 00 
Full polished............ eecccecotceesooceosceses doz $9 oo 
Bolts. 
Cast iron barrel bolts.. dis 7o 
Cast iron shutter bolts, Wiliaatcdesibininiaill 
Cast iron chain bolts........ 
Ives’ patent door bolt eecsees 


Wrought iron barrel bolts.. 
Wrought iron square bolts... 
Wrought shutter bolts 


























Loose 
Loose joint, jap. 
Loose cint, fap. with acorns.............. 
Loose pin, acorns di 
Loose pin, japanned acorns......... 
Loose “y scores, jap. plated tips. 
Wroug t steel— 
Wrought, fast joint, narrow........ 
Wrought, fast joint, broad........ 
Wrought, loose joint, broad..... 
<—— Butts, back flaps, etc................. dis 70&5 
egular inside blind 
Light sqetde ERENCE SE: SS di 


recet a a  iananeann 

















Carbonized Felt and Building Papers, 


(POWERVILLE BRAND.) 
Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
Te a pe ee ee $1.25 
“A,” Stringed Roofing, Light. . a 
“e. » Stringed Roofing, Medium 
— ” Stringed Roofin ng, Heavy 














Stringed, Rosin-Sized.............. 1.00 
MILCELLANEOUS. 
Asphaltum, Trinidad Refined, wen ton.....$30.00 
Asphaltum, Fine Grade, ® b.... ane ae 
Coal Tar Felt, 1 Ply, @ a.” ee 
Coal Tar Felt, 2 Piy, ® roll 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, @ roll 108 sq ft...... 1.85 
Roofing Pitch, 0 (a SRS 09 
OCnains. 
einen © pai Revised List. 
ce, 64-10-2........ Tr 1.03 
Trace, ya pevsened pair st Receengeunenas --§0&10 
TYACE, 7-10-2.....0000. 1.11 
n Halter Chain, list June, 1887.. ie s0&10 
German Coil, list of June, 1887...... I 
Galvanized Pump eR sscctans sennes RRS. 
i Chain, Iron dis 7: 5 
ack Chain, Brass. 375 
Chisels. 


Socket Framing and Firmer... dis 75 
Socket Framing and Firmer, ‘Buck Bros.dis jo 








a Firmer and Framing, L. & 
I. J. White dis 
Tanged Firmers. 8 40810 / 
Outlery. 
Table net 
Excelsior Pocket..... net 








Fibre Ware—Standard. 











Palle, WUT, 30 Gbccrcrscenescorececere $4 00 $4 0 §...... 
Dairy, 14 qt ie 5 eee 
Fire 12 q eee ; oo © 2  eeceee 

«. 600 6 50 
“yee 
4 4 GO ceceee covers 
Chas r \§ and ‘ P 
CD  P SB eccccee eoeeecees 7 
Commode ee 





rengmammode) tage. Gt...ccree 8 08 9g 08 Te G0 
4 


Basins, wash— 





TOSS ANCH........ccccccccccccccccccsocres ZOD FBS. cov. 
12 inch 225 275 25 
BANG RAMEE sécecssscnsovonseuntutecocctices 275 
15 inch 3 25 











waste ] r, 131 
Spittons, ” Daisy, p ressed 





4 
6 
No. — n; No.5 decorated; No. 


00 
= oo 11% inch oo 





decora 


























Gimlets. 
Nail and Spike......... saueegeen eebisogectd dis or: 
Double wate | ae: os 
ices ccccceccrssscceseee ZTOSS $12, dis por 
Hanger 
i agg old patterna...........dis queer 
ane, (Anti-Priction) Sesnaiipcoeana-s ecceseesll8 60 
8 40 
mid. a dis 508&10@60 
Terry’s Patent....... 5 in., $13; 4 in., ; $10, dis seks 
PATAZON....ccreeeeeees wecccvcconsoe coscecoceonecocesed dis 
chard’ dis 30@ 30810 
Horse Nails. 
ae bl eres p 2 di 
tusable, PB W..23 24 25 26 28.........seecssseseeeees $8 40 
tam, BD.i8 19 20 31 23 dis 15 
seespseseeseenss dis 25&10 
Horse Shoes. 
Burden, at factory 8 keg $4 00 
R. I. nme Cn, Perkins’ Imp. at 
facto 8 keg hes oo 
Mule Shoes, at factOry..............c000$ Keg 
Poca 
Gorringn, ageee eocnteiee 8 gross w § dis 60&10 
ioonea 10&5§ 








Door Fer. ee pesccohodsouaninsensoeessd ‘Gis 





pg GO ee $2 25 
Door Por. plated............ ocehisehnsiaenasute $2 
Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 
Door , knobs and awe. eseake wdaineeeeea dis 60 
Escutcheons and k ~ islets ae ee “SS 
Padlocks and padl keys....... 





dis 70&10 
Bell pulls, mineral, D ane pe and jet.......dis 60 
Bell putls, genuine bronze.................. dis 60&10 





Lever bell pulls, uine bronze........ dis 60&10 
Butts’, genuine bronze......i.....:..seiec-4 dis 60&10 
Butts’ bronze plated dis 60&10 
Store door locks and latches............... dis 6o&10 
Store door handle3....................cessseeees dis 60&10 
Shutter hinges&flaps, em | bronze.dis 60&10 
Shutter hinges, bronze plated.................. dis 70 
Flush bolts, genuine WIT OMBR. 20rc. cre cnccenenesed dis 70 
Shutter knobs. genuine bronze................ dis 

Shutter bars, genuine bronze................... dis % 


Sash lifts, genuine bronze 

Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze............. sould 
Drawer pull, yore bronze 70 
Letter box plates, genuine bronze ‘dis 6o&10 
BENE I asses snrcecnizeenoncsnessevsenennshe 5376 
Bishop’s Buckeye Sash Locks......8 gross $4 


Plumbs and Leve s. 









































Standard list.. dis 70&10 
Pocket levels. dis 7o&10 
Davis’ inclinometers dis 10&10 
Pumps. 
Cistern, best makers..................... dis I 
Pitcher ‘spout, best makers dis otto tone 10 
Pitcher spout,cheaper goods........... dis 7o@70&5 
Pca Animal. 
Bishop’s I. doz $6 oo 
Bishop’s O +3 acne doz $5 25 
Bishop’s Pioneer..............sese00s eccccceee doz $3 75 
Bishop’s American....... Siespashneasenhaselld doz $2 75 
Rakes. 
Cast steel Ais 70 
Malleable................ nivubeneet REE dis 
Razors. 
. R. Torrey Razor on dis 20 
ostenholme & bos sennniabilaiaaan > 10 
Bee CIE sevcectnseeeinncotsccieecnsinaeamenaslll 50 net 
Rat Killers, 
OE Oss caccncescnsvesncnsabaiamasesoue ® gross $15 00 
Scales. 
Hatch, Counter, No. 171. esseeess Ow $21 CO 
Hatch, pL A eee a) doz $6 7S@7 co 
Chatilion’s Grocers 8 50 
Family Turnbullas.................00 «is go@30& 10 
Scale , List ofJanuary 
12, 1884 dis so& 1o@so& 1084 
Screw Drivers. 
Stan! ag & L. Co.’s Varnished 
OE MET is 6s&10 
Stanley R. & L. Co.’s Black Handles..dis 6o&10 
Sets interchangeables........ ecoeeee Gow $18 dis as 
Squares. 
Steel and iron 
Nickel plated... cvwcceessrsee =f TS&10@8o 
Disston’s try square and T bevele.....dis 45&10 
Wiaterbettom’s try ANd BE10CT . .cccceree hie poles 



































Tacks, Brads, Etc. cea el pee cut tacks........... dis pinta em 
EEE POO AE 
New List, Oct. 19, 1890. Copper finishing and trunk nails......dis if ete 
American iron carpet tacks all i - Cigar box nails di 
10&10 
Steel carpet tacks all kinds.......... dis 708&108&10 
Swedes iron carpet tacks, all kinds 
dis 70&10&10 
Swedes iron tacks.............00.secesse0 dis 70&108&10 66% 
Swedes iron Upholsterers’ tacks..dis jo&1o&10 | Tinned trunk&clout nails............ dis S&r0& 10 
Tinned Swedes iron tacks... dis 7o&r0o@1o | Basket nai's dis 66&10&10 
Tinned Swedes iron Uphoisterers’ GEE DRIES sc cisnensacsarcntninnansosoresnsoyes dis 668&108&10 
tacks....... dis 7o&10&10 | Common and patent brads........... dis 66&10&10 
MANUFACTURERS 
Works: SALEM, 0. FINDLAY, 0. 


General Office: SALEM, O. 


BRANCH OFFICES: 


261 Broadway, New York. 209 Phenix Bidg., Chicago 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 








We will make your patterns 
Cheaper and better than 
can be done elsewhere. 


THE GOBEILLE PATTERN C0., 


CLEVELAND, O. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 


ror NEU CEE LES. 











Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. iron. 


THE CENTRAL IRON & STEEL COMPANY, 


BRAZIL, IND. 
a@ Sole Manufacturer, 


























Classified List of Advertisers. 


The star (*) indicates that the adv. appears 











alternate weeks ; the dagger (¢) once a month; 
the double dagger (t) once 4 three weeks. 
Paex. 
Alaminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland.............0s0. ence soccessnence conserves 36 
Bath Tubs — 
TtInstantanous Water Heating Co., Chica- 
go, Til... _ 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland.......... wercccee wcccceee 16 
Bolt Holders— 


*wW. R. Santley & Co., Wellington, O........ 20 
Bollers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 20 
Wm. B. Pollock & Co., Youngstown, O..... 19 
Blowers— 
W. H. LaFountaire, Cleveland, O.............. 19 
Camp Stools— 
Acme Manufacturing Co., Springfield, O.. 11 
Coal and Coke— 
i aa & vane Coal Co., Cleve- ‘ 
caese “ohne 3 
aces Work— 
W.H. Mullins, Salem, O eo 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, Daressconncorsen 36 
Car Wheels— 
Bowler & Co., Cleveland........... ssccscses essssoree 12 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O...2....cccccesceee 14 
Carpet Cleaning & Laundry Machines— 
W. H. LaFountaine, Cleveland, O............. 19 
Damper Regulators— : 
*Curtis Regulator Co., Boston, Mass....... a 
Die Makers. 
Avery Stamping Co., Cle 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 12 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O...... 16 
Slevators— 
L. 8. Graves & Co., Rochester, N. Y......... 15 
Explosives— 
Hercules Powder Co., Cleveland................. 18 
Electrical Manufactures— 
eveland Electrical Mfg. Co., Cleveland 11 
rush Electric Co., Cl d 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 16 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
Chicago, Ill 
Emery Wheel Flanges — 
*Edmund R. Ware, Chicago, I11....... — 
Engravers and Kiectrotypers— 
Eclipse Electrotype & Engraving Co., 
Cleveland 17 
Union Electrotype Foundry, Cleveland.... 16 
Engines (Steam) 
*Chandler & Taylor Co., Semon, Ind. — 
as. Leffel & Co., Springfield, O 
m Tod & Co., Youn stown, O.. 








4 A 
12 





aeeeeeses eveceeserees seeccceecoreesece ereecee 20 














Skinner En ne Co., e, i 
Aetna Machine Co., Warren, O... ..... 
C. H. Presley, Cleveland. ......0....cssscsesseseees 12 
Gngines (Gas)— 
me Schumm & Co., Philadelphia, 
d Chicago, Ill scasieieanas<éaiieieeianineumbeie 19 
Van part Gas hnine Co., Cincinnati, 
17 
eam (Hoisting)— 
John F. Byers, Ravenna, O............. mpeeonnsens II 
Engines (Oil) 
C. H. Presley, Cleveland, O............. eienonciee 12 
Engineers’ Specialties— 
*Curtis Regulator Co., Boston, Mass......... _ 
Sensible Packing Co., Chicago, SE ns ean 
Ejectors— 
James Jenks, Detroit, Mich 12 
— Makers of— 
olds Bros., Columbus, O.......... ———e 
x H. Gough. Cleveland.................... esccee 32 
Parkin & Bosworth Co., Cleveland............ 20 
Fo 


rgos— 
Cleveland City Forge & Iron Co., Cleveland 20 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundries— 


Bowler & Co., Cleveland............sssssse+ 
Thos. D. West. Foundry Co., Gieveland... -14 


Foundry Oupolas— 

Victor Colliau, Detroit, Mich.............csccscss» 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Maszs......... — 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 18 
Galvanizers. 

Avery Stamping Co., Cleveland................. 12 
Gas Machines— 

ety Heating & Lighting Co., Detroit, 


oeee 





Gear Cutters— 


Palmer, Cunningham & Co.,Philadelphia, 
Pa 12 





Galvanized Iron— 

*Cincinnati Corrugating Co., Piqua, O..... — 
Gum Roofiing— 

Gum Elastic Roofing Co., New York N.Y. 14 
Grapples, Excavators and Dredges — 

Jas. H. Lancaster, New York.........cccssessee 17 
Heating and Ventilating A pparatus— 

*Akron Heating & Ventilating Co., Ak- 


ron, O - 
W. H, LaFountaine, Cleveland, O.......... 19 








Hose— 

Fabric Fire Hose Co., New York.........000... 19 
Heaters and Purifiers— ; 

oe A & Bierce Manufacturing Co., < 


Laidlaw ay Dunn Co., Cincinnati, eats 12 











EB. G. T. Colles & Co., Chica go.....ceceessseeeee 12 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 19 
Injectors— 
Columbia Injector Co., Cleveland 12 
Penberthy Injector Co., Detroit, Mich...... 20 
Iron and Steel Roofing— 
as Iron & Steel Roofin Ser Niles, O 
Comt bridge Iron Roofing Co., Camb —. 
1D. sneeeeee 19 
= Iron Roofing Co., Cleveland .......0.... 19 
rd Iron Co., Bri QDrevcesesecceces 19 
oe Manulactu ng Co.,Cleveland, 9 
Berger Mfg. Co., goatee, QDereipseroscsincccesses 


Holton Iron Roofin New Lisbon, ~<a 19 
Eberts Bros., Detroit, Silane enbeeuvcocnenes ese 
Kanneberg Roofing Co., Canton, Brienne 6 


Iron Ore, Bar and Pig Iron— 


panme. Corrigan & Co., Cleveland............ 13 
glebay, Norton & Co., Cleveland. 13 
Sr Outhwaite & Co., Cleveland.. 
‘ondit-Fuller Co., Cleveland, o.. 








Pay 

H. L. Shepard, Cincinnati, O.............sscssses 12 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 12 
Manufacturing Sites— 


Sheet Steel— 
da: dgeport, O....... ececeees 

pepe tt nay Bien! Co.,Cambridge, O Ob 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.....cccvcesee. 12 
Stokers— 

Brightman Stoker Co., Cleveland............. 18 
Stove Pipe Crimpers— 

Acme Manufacturing Co., Springfield, O.. 11 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland 12 


CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 
Coal, Iron and Ore. 
CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 


Foundries. 


























Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 


20 
Central Iron & Steel Co., Brazil, Ind........ 15 
Tackle Blocks— 
— Iron & Engine Works, Detroit, 
ic. 








Water Gas Furnaces— 

W. S. Hutchinson, Chicago, 111..... 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O..........sscersseeeeee. — 
Wire Machinery— 

John Adt & Son, New Haven, Comn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Salem O................6+. 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 


Egan & Co., Cincinnati, O...n iietideb I 


eeseceereeees 2O 











John A. Wood & Son, Pittsburgh, Pa........ 16 | Gn Scanian & Co Portland. is a 
Mining Machinery— *Battle Creek Machinery wag .» Battle 
Webster, camp & Lane Machine Co., CCCs BEE CR os ssese coveoseserne cconescesnsiseseoesonese 12 
Akron I 
eCopeiand & Bacon, New York.......... nebetee 3 
Machine Shops— 


—=——_. Camp, & Lane Machine Co., 





Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............16 & 20 

Garvin Machine Co., New York..........ccco0. 12 

Cc. H. Presley, Cleveland, O..... 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 19 
Patents— 


srececcececsceeses 12 


Wm. M. Monroe, Cleveland................. +0000 14 

*Thos P. Simpson, Washington, D. C........ 14 
Patterns— 

Gobeille Pattern Co., Cleveland, O............ 15 
Pumps (Steam)— 


Laidlaw & Dunn Co., Cincinnati, 7 anengseiee 18 
Rumsey & Co. Seneca Falls, N 18 


Van Duzen & Tift, Cincinnati, a REC II 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. II 
Paint— 


Iron Clad Paint Co., Cleveland, O....... 
Akron Chemical Co.,, Akron O... . 
UlUman & Phi!lpot Mfg. Co., Cleveland..... 


Perforated Sheet Metal— 
Harrington & King Perforating Co., 
Chiacgo, I11...... 19 
Pulleys— 


Ohio Pulley & Machine Co., Warren, O.... 12 
Pipe Cutting & Threading Machines— 











*Wells Machine Works, Fostoria, O.......... 20 
Packing— 
Sensible Packing Co., Chicago, I11............ Ir 


Pipe Fittings— 
Isaac B. Potts Pipe Fitings Co. Columbus, 
Oo 


Punches and Shears— 

Long & Allstatter Co., Hamilton, O......... 12 
Pipe and Boiler Coverings — . 

American Heat Insu'ating Co.,Pittsburgh 17 
Rolls and Pinions— 

Totten & Hogg Iron & Steel Foundry 





Ce, PEERS, PB cccccccccctecsess canaieaus inca sae 
Railroads— 
Time Tables, Etc 17 
Railway Supplies— 
Bowler & Co., Cleveland.........c.cccesssesecsscecees 12 


Cleveland City Forge & Iron Co., Cieve- 





Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York...........cese0 nn 29 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— ; 

Peter Gerlach & Co., Cleveland................. II 
Shafting— 


Fitzsimons & Co., Cleveland............ esccoeeee SD 
*Brightman Machine Co,, Cleveland......... 16 


Shapers— 
*J. Steptoe & Co., Cincinnati, O...........0 _ 
Second-Hand Machinery— 


D. K. Norton & Son., Cincinnati, O........... 16 
Steam Heating ee 
*Curtis Regulator Co., Boston, Mass......... 
_ Heating & Lighting a Detroit, 
iM aiscaredieteut II 





Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 





surance Co., Hartford, Conn 12 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland..........00+++++ 16 

F. A. Sackman, Cleveland. | Sa I 


Jas. Murdock Jr., Cincinnati, O.........00-00008 I 
Sheet Iron— 

Cleveland Rolling Mill Co,, Cleveland... 

Cambridge Iron & Steel Co. Cambridge, ty i. 
Steel Castings— 

Gheeter Steel Casting Co., Philadelphia, ~ 








Manufacturing Sites 


On the Monongahela River. A fine tract ot 








OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and ali kinds of. casting. 9 Winter. 








Hardware and Iron. 
OO" iscturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wire and Steel 
re. 








Machinists’ Supplies. 


KIN & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


| er oe J. H. &CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


Wee: ,;CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 























JAS, MURDOCK, JR: 


land on the bank of the river, 18 miles from | 


Pittsburgh, 4 miles from McKeesport, nea 
the natuaal gas mains from the _Bellver- 
non field to Pittsburgh. The Mononga- 
hela branch of the Pennsylvania Railroad 


runs through the tract, and it is all available | 


for manufacturing and residence purposes. 
A large section of this tract will be donated 
to any large manufacturing concern that wiil 
locate there. Investigation desired. 


McCUNE & COULTER, 98 Fourth Av., 
or JOHN A. WOOD & SON, & Water St., 
PiTTSBURGH, Pa 


ust &Q)!BORG 





PRINTING INks.° 


> C/NCIN NAT. 
A&W INK USED ON-THIS PUBLICATION 


Patent Milled or Turned Shafting 


Is rapidly cumnlengs to the front. 
Made only by 











The Brightman Machine Co. | | 


CENTER ST. FROM MAIN TO WINSLOW, 
CLEVELAND, O. 





UNION 4 2% 
ELECTROTYPE~ 
FOUNDRY” 


TELEPHONE 2123 


CHERIFF 





Manufacturer of 






NAME PLATES, 
eTIMEs 


& TOOL ROOM 


25 4 CHECKS. 
= 52 Longworth St. cincinnati, 0. 








26 inch Band Saw, ieee ee. ei 
3° inch Band Saw, - - - 5 
36 inch Band Saw, eae 05 
Planer Planes 24x9, - - - = 20 
Planer Planes 18x54, - - - -  §§ 
1zinch Buzz Planer, - = - - : 85 
jig Saw, 6 saws, - - . - - 

ron Saw Bench, 3saws, - - - 

Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before buying. 

G. H SCANLAN & CO., 
96 & 98 Preble St., PORTLAND, Me. 





THE CHEAPEST 


ALUMINUM 


AS WELL AS THE BEST, 


Is offered to the trade by the 





Cowles Electric Smelting & Aluminum Co., 


CLEVELAND, O. 


Price, 2 per pound for Aluminum containe 
inan alloy with copper, and $1.60 per poun 
when alloyed witi iron, the same being sub’ 
ject t o analysis. 

—MANUFACTURERS OF— 
Mnangaese Bronze, Alumnium and White Slive 


Bronze. Heavy Castings a Specialty. 








Mention this paper. 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 
DESIGNED AND BUILT TO ORDER, 


Dies for all kinds of sheet metal gocds, leather, paper, etc. In- 
ventors’ models and specialties. 


Send for circu'ars and prices 


St. Clair and Washineton Streets. 


TOLEDO, O. 





THE KANNEBERC ROOFINC CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 


ERBAT BL BS 


~~ 





MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped | 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, | 
Water Proof Building Paper, Dryand Ready Mix “| 


Paints, Etc, 


Write for Catalogues, Price Lists and Samples. 





STEEL STAMPS, 
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Tem IRon Trappe Review. 











The “ Lancaster” Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 











THE LANCASTER” 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan, 
ores, rock phosphates and fire-clay from their beds and : 


banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 


These Grap- 

















































































- 
2} Breakers, Grapples, Hand, Horse and Steam Power 
- Hoisters at work. Comparison of our prices, capacities 
Ep a merits with ~4 Ne Rock Breakers, 
er Hoisters, etc., earnestly solicited. 
., eae we if 
= Instantly adjustable to yield any desired uniform grades of product. , 23 
na Half the power only required and is less liable to breakage, and less in é si ene la Ing Tapp é Xcava or = re ser. 
ps, first cost and also in subsequent wear and tear, and less weight than any J 
- rival’s breaker. For crushing rock for macadamizing and also for concreting 
= purposes these breakers are specially efficient. es 
The “ Lancaster” Crushers are also made in “Sections” for easy trans- Correspondence solicited. Manufactured and sold by the patentee. 
iB portation in mountainous regions. May be mounted on wheels, worked by 
hand, horse gear and steam or other power, and also fitted with Rotary i 
<0. Screens, Elevators and Conveyors. Correspondence and trial tests solicited; | THE CONLEY-LANCASTER” DIRECT STEEL PROCESS. 
R) JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY, NEW YORK, U.S. A. 
PS, ’ — ee 
TRAVELERS’ REGISTER. | PT, WAYNE, CINCINNATI & LOUISVILLE THE 
i ow, aus sinnae sve ropaar ont bvween oe | QUGVOLANG aMariettaR 
= SMALL, BUT HUSTLERS ode cence egg . 
- : ; ; : Arrive. Depart. 
: A 6x7 inch E , weight 800 lIbs., | N. ¥. & Pitts. Express....... *8 
so voy Or eetebagtda au ma | Rast emareret2 3335 /NORTH and SOUTH) — zoven team 
chinery for twenty chinists on 6 | SABCHERE SCCOMEIO..0occc 
“ee gallons of as i ne, costing onl y pittsburgh Keprese.. eS = om The Direct Route to or from Cl 
60 cents perday. Write for par- | Mahon’g div. & Pitts Local * élan 
Seales. Mention Gls pager. Meheutne Vel. Accom... hoon Fort Wayne, Indianapolis, Terre Haute, Toledo, eveland and the Ohio River. 
Van Duzen Gas & Gasoline Engine C0. | New vork Hapress.... oom UOP™ Evansville and St. Louls. The shortest and best Route via Marietta to 
CINCINNATI. OHIO *Daily. _ {Daily,except Sunday. {Daily ex- MILES SHORTER BETWEEN Washi D. O., Charl 
= I3 I3 Parkiseburg, W.Vacandtneseeie” 
020008000 CCCCOOOOOOS Cleveland & Canton Raliread. Fort Wayne and Indianapolis, Direct connections at Union Depots, with all 
e ce inman Than any other Route. ; great through lines to all Points 
. ger $ Zanesville and Coshocton 6:50 a, mi. $00 Pm. QD wes suorter and Quicker DD aie : 
° & Gut TE | dedlora esos sitio cme gop meses |p rs ‘ille ; ad F a hen WEST, NORTHWEST, SOUTH, SOUTH- 
» P- M., 4:40 P. m., #5:45 p. m., 6:20 p. m. 10:35 p. | LOUISVIIIG an 0 ayne. 
e | di >| Newburgh—6 15 a. bigehs pees A ty : Cr ae SPATE. 
e ( 0 a lai @ | Nevbergh—éi50. me. Gye. mre. m1. ASK FOR TICKETS VIA 
e * ——— ras) we 
eo D e Presto tg Ft. Wayne, Cincinnati & Louisville R. R. Lowest Rates. Quickest Time. 
_ . For sale by all Agents of ing lines, 
“4 THE /\ANUFACTURES AND PRODUCTS : aa. ee my wha Of asl, Woot Nothandeath Best Accommodations. 
e OF THE UNITED STATES, = @ | Kent—*e:ro. m., ro:3oa. m., 2:35 p. m.,6:30p.m. | @EO. W. SAUL, W. H. FISHER, rears 
$ mpnises EveryAsticle madeinthis @ | m..235p.m. ais p.m. gpm, j10opm Gen'l Supt. Gen’l Pass. & Tk. Agt. | tickets sold and ge checked through 
e = try -Ihdexed and Gassiied—and = @ Newburg —6:00 8. M., 7:15 &. m., *8:10 a. m., FORT WAYNE, IND. tee yah - fy and best 
@ under each article the names and adéresses ° ‘630 P. m.)7i0 Bm ee ap ae F ; F Popular C. M. — 
ns mar Tun , A.T. W: > Ww RICHARDS 
. ® THE BEST MANUFACTURERS. dita PITTSBURGH AND LAKE ERIE | + "32 rrses. sce." = MEER, 0 
: @ Qmplete in One Royal Octavo Vol. of over 1000p, @ For waren Somme mora aaneante. RAILROAD. 
e Frice inGoth,$5. in Leather$7. © wwe os Sar Geet. : 
)Mi 4 bn INDISPENSABLE 4 : Valley Junction Mail......... *7 25am 6 a “Cleveland & ¢ ittsburgh Short Line. * ahaa _— 
es inall lines an Marietia Express............... * * 

EST,  ) ‘ irivaluable as a statistical work. od Bal‘. & Waeh ress... *%4 bed on 4 4 | ‘Twenty (20) Miles Shorter than any other ehh od noure 
a @ - Orders received at office afthisPaper- © | ClrsisndGanton Rapres 2p pim T8isam | route between Cleveland Bittsburgh, Wash Now York, Boston 
¢ €@020600600680006000008066 J. T. Jonson, c J. B. Caven, é k ee Beh riage 
pe I Wheeling & Lake Brie RAIWAY. | Frm creas care tones | bv tity ne ope, Seeues 

From Cleveland Union Station. oe burgh, Washington anc 
See : FAST TIME. NO DELAYS. Baltimore & the South- 
per poun’ THE NEW THROUCH LINE ENNSYLVANIA LINES. New Central Depot So. Water St. and Viaduct. 
being Cleveland & Pittsburgh R. R. “RF ict d vari : 
— ee rece A | BEERS E eG he : 
part. ve. e e’s favo rou ween, foe ae ae 
White Slive TOLEDO For Pittsburgh, Ball) 7 45am) dyasam | The P-& L. . sits enthroned as queen.” No. ya’ New York & Pitts, Bxpreas.t 815. a 
eclalty. aND— ‘ more, Washington, Phil-> 1 15pm| 1250pm See that your tickets read via No. 70, Pittsburgh Accom.................. *11 258m 
Bowerston, Pittsburgh, Marietta. | “ilps snd New York.. du) 1° 2m| 1233pm | THE PEOPLE'S FAVORITE ROUTE. | Noo Ncw,York & Pitts, Limited... 50 pm 
Wheeling and Bellaire.>} 115 pm| 635pm "| No. '¥ og oan te od + 
0., THROUGH COACHES eS Soy Lagi . 4 pa secsemaneee E. a --., ar yo T.A. No. EY New’ ork & Pitta. Ex are 
BETWEEN nacre = adi | S 00 a 8 3s : m Pittsburgh, Pa. No. 61, N. Y.& Pittsburgh Express...t 5 38 m 
ally. '° ° » TOUNRSCOWND ACCOM... .cccsccceees 
Tolece & aCariatte =< No. és, New York & Pitts. Lim........* 959.8 m 
rough Sleepers Between 


PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 


Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. Bia, jas. M. Hatt, 
Traffic Manager. Gen’! Pass. Agent. 


DIES, 








ER. 













ber, etc. In- 
and prices. 


eets. 
EDO, O. 
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andCeiling, 7 ~_ 
Paints, Etc 7 
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From Cleveland Union Station. 


MtVernon sn? Pan Handle Route 


Cleveland & Pittsburgh R. R. 
Depart. 











For Cayeneee Falls, | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Venes. cae Xe- 
nia, Dayton, ncinna- } 
ti, Louisville, Indianap- d Scopm 
olis, St. Louis, and all 
ints in the South and 
uthwest, 

For Cuyaho Falls, 
Akron, Orrville, Maiull- er m 
ersburg, Gambier, Mt. SP 
Vernon and Columbus. 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 800am 

o, and all pointsin the r 325pm 

est and Northwest. 


d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner, 


8 00a mid 7 co am 
549°pm 














SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily =o Sunday. 
Favorite route, North and West, oon. 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs an 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Rosrugon, Receiver, Jro. J. ARCHER, 
Columbus,O. Gen’! Pass. Agt. 











No, 67, Pittsburgh Accomi.............. aE 
No. 73, Leavitssburgh Local............... 
No. 63, New York & Pitts. Ex 
an & senate se om eunesnceseosssqvenes ; 
0. 69, Youngstown OBB. cocccccceces Iopm 
*Daily. Daily, except Sunday. siti 
Baggage checked through to all points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 eapesees 
street, and at t N. ¥., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TuckER, Gen. Supt., Cleveland, O. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 
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True Iron Trappe Revmw. 











THE BRIGHTMAN STOKERis tHE BEST 


STEAM BOILER FURNACE IN THE WORLD. 
_ THE BRIGHTMAN STOKER C°: 





SEND FOR DESCRIPTIVE PAMPHLET 


< 2 RIVER 4 
CLEVELAND, OHIO. 





PUMPS 


9” Send for Illustrated Catalogue. 


Centrifugal, Rotary and Piston Power Pumps, and 


House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cumrep.) 


New York City Office: i6 Dey Street. 


Factories: Seneca Falls, N. Y. 








PERFORATED METALS oF “esa 





TION 
Te 

















-HARRINGTONS KING 222°, 


284 Pearl St., cor. Seskaonn. NEW!LYORK. L 











WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton bag Furnace Engine. ' 









—— —— — % 
Hydraulic.Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 
STEAM EN G ] NES Upright and Horizontal, Station- 
9 ary, Portable and Semi-Portable 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMESiLEFFEL & CO., 


300 Lagonda Avenue, SPRINGFIELD, O. 

















=——— C.R. VINCENT & CO., [5 Cortlandt St., N. Y. 


yp SKINNER ENGINE CO.ERIE,Pa. 
TK 


OVER 834.00 IN USE. 


Manuactuers of PORTABLEMSTATIONARY 


> ENGINES~BOILERS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 















150 to 2000 H-P- 








FOR ROLLING MILLS AND ALL OTHER = f 




























WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED — NV 
CONTRACTS MADE FOR COMPLETE am 
—— STEAM PLANTS. — 3 
ENGINES ALWAYS IN STOCK. ie 
res} 
BAN 


, 
PUMPS OF EVERY 


G. DESCRIPTION. YEINGINNATI,O ‘ow C 











SEND FOR: “ 
CIRCULAR, | 


















For'ssle by C. H. PRESLEY, 24 80. Water i aaa -_— 
Can any one make better club rates than the following? I 
Per Year. re 
Scribner’s, Monthly, with IRON TRADE REV Taw, $4.50 &6 
Century, id md - “ 5.50 Ti 
Cosmopolitan, ” “ ” ma 3.50 
St. Nicholas, : - si _ * 4.50 


Frank Leslie’s Popular, ? " . 4.50 
Frank Leslie’s Budget of Wit, ag rs * & . 4.00 


Frank Leslie’s Pleasant Hours, “ “ 4 " 3.50 
Outing, “ “ “ “ « 4.25 
Life, Weekly, “ - “ —s 5-75 


Texas Siftings, « > Se « “ 3.00 


Send your subscriptions to the 


CLEVELAND PRINTING & PUBLISHING CO., Cleveland, Ohio, 





Rigcyaty palpi 














THE GREAT STUMP SND ROCK 


ANNIHILATOR, 


<M STRONGEST and SAFEST EXPLOSK 













Stamp before @ blast. | Fragments after s# 





mnovwrn to the Arts: 


OW DER, FUSE, CAP: 
Electric Mining ‘Go od 


AND — So FOR 8BTUM? SLASTING 
BALE BY THE 

WERCULES POWDER COMPAR! 

40 Prospect Strect, € leveland, & 

J. W. Wr" LARD, Man 
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St., N.Y. 
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No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, and matches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 





THe EGAN Gomeany, 


Builders of the Largest Line of Late Improved 


WOOD-WORKING 
MACHINERY 


IN THE UNITED STATES. 


NOS. 251 to 274 WEST FRONT STREET, 
Cincinnati, Ohio, U. S. A. 


Send for Catalogue and Prices, 





New Square*Chisel:Mortiser and Borer. 





Dott Steel Plates and Sheets, 


CORRUGATED ROOFING, 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my Iron 
and Steel isr 
rolled and box! 
annealed, well 

ainted on 

oth sides 
with the Best 


SYKES’ 


IMPROVED 





classes of 
buildings. 
y put on. xe Oi 
SYEBRES rROnNW & STREL,  ROORZWG co., 
Send for Circular and Price List, NILES, O., and CH ICAGO, ILL. 


and mention this paper. 








Magnetic Concentration of Iron Ore 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
and non-Bessemer ore converted into Bessemer Ore. Semples treated without charge. Cor- 
respondence solicited. 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. ALDRICH CouRT, 45 BROADWAY, NEW YORE 





wy. H. LaF*ountaine, 


) man UFACTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
iis peer naar. 


CLEVELAND, O. 








FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 


1335 Lexington Ave., = 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


5 I E L this steel now running prove \his. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
WORKS: OFFICE 
CHESTER, PA. } 407 LIBRARY ST., PHIADELPHIA, PA, 











“Treated” COTTON, Rubber Lined 


Fire and Mill Hose. 


EFabric Fire Hose Co., 
13 and 15 Park Row, NEW YORK, N. Y. 





Fa" Wer 


Rg! 


CLLING Mice | WVU K 


[Lp POLLOCK ec. alae TOWN,0O 





| 





Waneaaanntts 
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GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron and Steel Roofing, Crimped and Corrugated 
Siding, tron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@'Send for circular and price list No. A 


CORKUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 











The BERGER MANUFACTURING COMPANY, CANTON, 0. 
\ BERGERS g make arrange- 

STEEL DON T ING until you 

| ROOFING have seen ours. 


LOCK SEAM ments for ROOF- 
It [.xcels all other Metal Roofs. 








Manufacturers of 
Plain, Rolled, Crimped 
ei fs Corrugated and Beaa- 
oofing, Siding and Ceil- 
_- # STEEL A SPECIALTY 


@@Send for Descriptive 
Catalogue. 








SAVE YOUR MONEY BY USING 


(HERCULES.) — THE— (PEERLESS.) 
NYG 


‘ 


Z 
— 








Isaac B. Potts Pipe Bh al 
Consisting of Ells, Tees and Crosses, and the connecting of Iron Pipe without cutting threads 
and Lead Pipe without solder. For ‘sale by the ISAAC B. POTTS PIPE FITTINGS CO. 306 


North High Street, Columbus, Q, 









Otto Gases Engine Works, 


SCHLEICHER, SCHUMM & CO.,{ Zhiladelpbia. 


Horizontal Cree Gas En 
Vertical O TO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pum 


Combined OrTo Gas Engine Dynamos. 
SIZES: 1, 2, 4,7 10, 15, 26 AND 6O HORSE-POWER. 
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STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





» 
Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 
CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 


-PORTBLE, HAND OR BELT E> AE IEs 








CUTTING & 
THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 













The Ullmann & Philpott M’f’g Co., 
MANUFACTURERS OF 

PURE READY-MIXED PAINT, COLORS IN JAPAN AND OIL, U. & P. M’F’G CO.’S 

PURE WHITE AND COLORED LEADS, Etc. 





89-91-93 Merwin St., CLEVELAND, O. 





OLD 
1874. 






sn rox canuooe. Cor. Lake & Kirtland Sts, 





CLEVELAND TWIST DRILL CO., (S00. 


Cleveland, 0, wm ror oncom 


RBEPLIABL 
L LL” DETROIT SURE GRIP 

‘ Steel Tackle Block. 
HALF THE COST of hoisting saved 
to Machinists, Builders, Contrsctors 
and OTHERS. Admitted to be the 
pratens improvement EVER made 
n Tackle Blocks. Write for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 





a 
— 








Khe EXart or Detroit 
Emery Corundam Wheels and Machinery. 
write to J. WENDELL COLE, M. E., 
Box 152, Chicago, I1l., or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL G 


RIND- 
ER and TWIST DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: 

“ The next Injector tested was the Penberty—size B—a 
machine which not only worked most easily—being per- 
fectly automatic within a wide range—but also with a 
high degree of economy as reference to the tables will 
show. . Forcing against a constant pressure of 65 Ibs. and 
with steam pressures varying from 45 Ibs. to 90 Ibs., the <9G 
* proportion of water forced to steam used rises steadily, tf sf 
while the duty or work and the efficiency as a boiler feeder E 
undulate—the efficiency of 99% per cent. as recorded in 
table XIV - being a phenomenal result.” 


PENBERTHY INJECTOR CO., II7 7th St., Detroit, Mich. 








Cc. H. PRESLEY, Agents, Cleveland, O. 
WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 


is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 








oS a z 
ef Wil Hi = 
= = 

| 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- _— F 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, OHio. 









REYNOLDS BROS., | SQ sim WELLINGTON 





MANUFACTURERS = Balt Holder. 
Hand Cut Files y Recent Improve 
_ AND RASPS. BETTER THAN LOOSF 
We ones p map ee PULLEYS. 
133 & 135 i. Water St., Shifts Belt from Driving 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
gh. Send for price 

2. . 


Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. a ee cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 











Awarded the GRAND PRIZE at the Paris Exhibition. 
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Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


W. S. HUTOHINSON. 325 Dearborn-st., Chicago. 





de [lou pus pedmyszD A 
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Jobbers of all kinds of 
Roofing Materials. 
“ONIAOO"N NOU! 








COLD | 


Manufacturers 








PAWN SHAFTINC 


CLEVELAND, OHIO. 


STEEL 











